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(57) Abstract 

The present invention relates to Light rjotarisn* to devices for displaying information and comprising such polarisers and. more 
precisely, tea liquid crystal display (LCD) element This invention can be used in flat liquid crystal displays, includmgfte proiecticw-rroe 
ones^as well as m lighting fixtures, in optical modulators, in matrix systems for light modulation, etc. In order to produce a iSe/and 
a LCD element comprising such a polariser. this invention uses at least one Wrefringem layer with anisotropic absorption, wherein said 
layer exhibits at least one refraction index which increases together with the wavelength of the light to be polarised, said layer having more 
preasely an abnormal Aspersion. It is thus possible to produce dichroic- or imerference-rype polarisers ami to provide forth* rnSly 
complete conversion of me energy from a non-pdansed radiation source into polarised radiation. The above-mentioned characteristics of 
this polanser. which comprises a tarefhngent layer w^rh anisotropic absorption and has an abnormal dispersion, enable the production of a 
a^chTSZ^ WhKhhaSah ' ghCr IUmin0Sity ' m increased «»our saturation as well as good angula^ctoeristics 



(57)Pe4>eparT 

fbooperetoie othochtch k nonapH3sropaM CBera h ycrpoHCTBaM OTOopaxeww HH^opMaimH Ha hx oatoae, b 
qacrHOcm, x xHnroKpKcrajuiHHccKOMy HHwncaropHOMy (XCKH) anetteirry, m moxct 6m, HcnojibsosaHO b iuiocxhx 
XHUKOKpHCTajimraeouix jmcnncjix, b tom HHcne npoexiwoHHoro -rana, ocbcthtchixHOh annaparrypc, oimwcocHX mo- 
nynsnopzjiy MaTpmioix cucrtMax cbctoboh MooyjiauHH u t jl 

n P H H3roTOBJictoiH najiapioarropa h )KKH anettem-a Ha cro ochobc HcnonKsyerca no xpaHHew Mepc OflHH jnjyiyie- 
npenoMJunoiiDiH aHH3orponHO nomomaniiiHH ciioh, xoropuH mieer no KpamieH Mepe oohh noxa3arem> npenOMJie- 
hh*, B03pacraH)mHH npH yBemnemm aixhhu bojihu norapinyeMoro CBera, To-ecrb aHOManwiym flHcnepcHio, «rro no*- 
bohsct cosaan. nojuipH3^ropu xax jmxpoH*rooro, Tax h HwrcpcJ)cpcHUHOHHoro thhob, a Taxxe o6ccncHim> npeapa- 
me«He b nonapmoBaHBoe mnyt&me npaxTHRecxH BceH 3Beprns HtnwuHxa HenojiapH30BaHHoro mnytetavL 

nepeHHcneHHue Bume oco&hhocth 3asBnxeMoro nonapH3aropa Ha ochobc AByny<ienpenoMjis»mero arocio- 
Tponno nomomaioxnm> cnoa c anoMajibHOH flHcnepCHCH nosBOJUKT cown> xax ubcthoh, Tax h mohoxdomhuh 
JKKH ajieMCHT, c noBumeHHOH apocrbio, ubctoboh BacumeHHOcrao, xodoiuhmh yrnostiMH xapaxTepHCTHxaMH h ot- 

CyrGTBHCM TCHCH. 
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no JWPH3 ATOP H DKH/PCOKPHCTAJUMHECKHM HHflHKATOPHMH 3JIEMEHT 
O&nacTb tcxhhkh: 

H3o6pereHHe othochtch k oimnce, b Hacraocra k nojraproaTopaM cBera h k 
sKHAKOKpHcrajunpiecKOMy HimHKaTOpHOMy 3jieMeiny Ha ero ocHOBe/ 

riojinproarop CBera, npeo6pa3yiomnii ecrecTBeHHwii cbct b nojiapH30BaHHbiH, m 
^cHWOKpHcrajinHHecKHH HH^HKaropHMH (5KKH) aneMenr Ha ero ocHOBe jlbjihiotch okhhm H3 

Heo6xOAHMbIX 3JieMCHTOB COBpeMCHHBIX yCTpOHCTB 01t>6pa>KCHHH HH^OpMailHH Ha >KHJ^KHX 

KpHcrajuiax (3KK), cncreMax kohtpojih h cbctoboh Gjiokhpobkh. 
YposeHb tcxhhkh: 

HcnojiK5yeMbie b HacroHmee BpeMx nojMpH3arropbi npeflcraBJwior co6oh iuichkh 
opHemnpoBaHHyio oahoochmm pacrjraceHHeM nojniMepHyio iuieincy, OKpanieHHyio b Macce 
opraHHHecKHMH KpacHTCJiHMH hjih coexHHeimjiMH Hoaa. B KaHecTBe nojmMepa HCnOJIb3yiOT b 
ochobhom nonHBHHHJiOBbiH cirapT (IIBC) [cm. HanpuMep, U.S.Patent No 5,007,942 (1991)]. 

IIojwproaTopw Ha ocHOBe IIBC, OKpameHHoro hojjom, hmciot bucokhc nojraproanHOHHtie 

XapaKTepHCTHKH H HdXOJVn fflHpOKOe npHM&HCHH6 B IipOH3BOflCTBe ^KHTPCOKpHCTaJlJIHHeCKHX 

nnoHKaropoB 3KpaHOB, nacoB, KajiBKyjiflTopoB, nepcoHajibHtix KOMm>KrrepoB h t.h. 

B to ace BpeMH Bbicoicas ctohmocti> h HH3Kaa xepMOCTOHKOcrb ncwraproaropoB Ha ocHOBe 
IIBC He no3BOJwior npHMeHHTB hx b nporoBOACTBe TOBapoB MaccoBoro noTpe6jieHHH, b 
HacTHOcm npn H3ronroBjieHHH MHorocjioirabix creicoji h iuieHox juih aBTOMo6nnbHOM 
npOMtmmeHHOCTH, crpoHrejiBCT&a h apxureKTypu. 3to b cbok> onzpem> CTHMyjmpyer 
pa3pa6oTKy hobux thiiob nojraproaTopoB. 

KbBecreH nojraproarop, npeflcraBjiHiomHH co6oh noonoxicy c HaneceHHMM Ha Hee 
MOJieKyjMpHO opHeHTHpOBaHHBiM ciioeM OTxpomHoro KpacHTejia, cnocoGnoro k 
o6pa30BaHHio HeMarmecKOH (|)a3bi [U.S.Patent No 2,544,6593 (1951) h liar. Jbiorani 1- 
183602 (A) (1989)]. 

yKa3aHHwfi nojiaproarop HMeer Gojiee Bbicoxyio TepMOCTOHKOCTb no cpaBHeHwo c 
nojwpMDaropoM Ha ocHOBe nojiHBHHHJiOBoro cimpra, nocKOjn>Ky MoneKyjinpHo 
opHeHTHpoBaHHas aneHKa icpacHTejia o6jiaoaer bhcokoh TCpMOCTa6HjibHOcn>io h Mo>Ker 6bm> 
c4>opMHpoBaHa Ha Tarax ctohkhx Maxepnajiax icaic, HanpHMep, cremio. 
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K HHcny HeAOcrancoB nojwproaropa no U.S.Patent No 2,544,6593 h IlaT. JIiiohhh 1-183602 
(A) cneqyer othccth npeame Bcero HeflOcraroTOyio nojraproyiomyio cnoco6HOcn> h 

H6BIICOKHH KOHipaCT. 

Bojiee bmcokhmm nojwpH3auHOHHWM xapaKTCpHcnncaMH oSjiaflaer nojwpioaTop [3aHBKa 
PCT WO 94/28073 (1994)], npe^craBJiHioinHH co6oh nojyiOKKy c hshccchhoh Ha Hee tohkoh 
aneHKofi TOjmpmoH 0.1-1.5 mkm MOJieKyjrapHo ynopswoneHHoro cjioa BoaopacTBopHMbix 
KpacurejieH, npeflCTaBJimomHx co6oh cyju><j)OKHCJiOTbi turn hx HeopraHErcecicife cojm a3o- h 
nojiHuraamHecKHX coeflHHemm mm hx cmcch o6meii (|)opMyjiw (I): 

{XpoMoren} (SOjM),^ me: XpoMoren - xpoMO$opHaft cHcreMa KpacHTejw; M - H*, Li + , Na + , 
K*, Cs + , NKU + ; Koropwe cnoco6Hw k o6pa30BaHmo cra6Hjn>HOH jmorpomiOH 
^KHAKOKpHCTajuiHHecKOH <j)a3bi, HTO no3BOJiaer nojrynarb Ha hx ocHOBe cra6HJibm>ie 
jiHorrponHBie acKUuene KpHCTajuna (JDKK) h komiio3hijhh Ha hx ochobc 

fljw H3roroBjieHHH nojwpH3aropa no 33xbkc PCT WO 94/28073 na noBepxHocrb noAJioxcKH 
HaHOCsr JDKK Kpacprrejw npH OAHOBpeMemiuM MexammecKOM opHCHTHpOBaHHH c 
nocnenyiomHM HcnaperaeM pacrBopHTejuL Ilpn 3tom Ha noBepxHocra nozuioacicH o6pa3yercH 
TOHKaa iuieHxa MOJieKyjrapHO ynopjmoneHHoro cjioh Kpacirrejw - nojiapicyiomee noKpwroe 
(1UI), cnoco6Hoe a^eirraBHo nojwprooBan> cbct. OoHaxo yKa3aHHMH nojiHpH3arop HMeer 
nojMproauHOHHMe xapaicrepHCTHKH, Koropwx Bee ace He^ocraroHHo wn npHMeHemra b 2KK 
ycrpoScTBax bbicokofo pa3pemeHHH. 

B to me BpeMH, H3BCCTHM nojiaproaropw, "pa&jraiomHe" 3a ctct apyrax (Judhhcckhx 
HBJieHHH, HanpHMep, 3a ctct pa3Horo K03<|><J>HmieHTa orpaaceHHH CBera, HMeiomero 
paaJiHHHMe nojispHsamoi. nojwproaropw raicoro -rana Ha3broaiOTCH orpaxarejibHUMH, b hhx 
ncnonbayiOTCH xBuemiH nojiHpH3aijHH CBera xax npn naAeHHH h orpaateHHH CBeroBbix nyncoB 
or noBepxHocra jno6wx «H3JieirrpHHecKHX MaTepHanoB no;* hekjiohhmmh yrjiaMH, 6hh3khmh 
k yniy Epiocrepa, TaK h npn HopMajn>HOM (nepneHAHKyjiHpHOM k noBepxHocra) naflemrH h 
OTpaaceHHH CBera or noBepxHoc™ flBynyHenpejiOMJunomnx MarepHanoB. YjiynuieHHe 

nOJIHpH3yK>mHX CBOHCTB AOCTHTaeTCH 3a CHCT HCnOJIb30BaHHX MHOrOCJIOHHMX KOHCTpyKHHH 

OTpaacaTejibHMX nojwpH3anropoB. 

Tax, H3BecreH nojwproarop [3aHBxa PCT WO 95/17691 (1995)], BKjuoHaiomHH no 
iqpaHHea Mepe ojjhh oByjiyqenpejiOMjraKmtHH cjioh c TOJimHHOH, npn Koropofi peanrayerui 
HHTep4>epeHUHOHHUH 3KcrpeMyM Ha Bbixo^e oimnecKoro nonHpH3aropa no KpaimeH Mepe 
AJiH oahoh jiHHeHHO-nonHprooBaHHOH KOMnoHeHTU CBera. Taxofi nojinpraarop Bmnonaer 
Hepe^yionxnecH cjioh ffpyx npmpmnux (HenorjiomaiomHx b #Hana30He pa6onnx aahh bojih) 
nojiHMepHKx MarepnanoB no KpaHHefi Mepe oahh m Koropwx AByjiyqenpenoMJiHioniHH. 
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/^ByjiyHenpejioMJieHHe b yKa3aHHOM nojmMepHOM Marepnajie o6pa3yercs npn Bbrraxace 
njieHKH, H3rorroBjieHHOH H3 3Toro MaTepnajia, b ootom HanpaBJieHHH b 2-10 pa3. JSpyroU cjioh 
nojniMepHoro Marepnajia, HepeayjomniicH iiocjiohho c ^yjiyHenpenoMJDnomHM cjioeM, 
HBJiHercn onmecKH rooTponHHM. OGmkhobchhijIh noKa3arem> npejiOMJieHHH jsfiynyne- 
npejiOMJiHiomero cjioh paBeH noKa3arrejno npejiOMJieHHH oirnroecKH H30Tpoimon> cjioh. 

IlpHHimn pa6oTw H3BecrHoro nojinproaropa 3aKjnoHaercn b cjie^yiomeM. Ojma jihhchho- 
nojrapiDOBaHHafl KOMnoHenra HenojinpiooBaHHoro CBera, koropofi coorBerrcTByer 
Heo6MKHOBeHHHH (6ojimiihh) noKa3arejib npejiOMJieHHH AByjryHenpejiOMjDnomero cjioh, 
cymecrBeHHO OTpaacaercH or MHorocnoHHoro ommecKoro nojinpioaropa 3a cner pa3JiHHHH 
noKa3aTejien npejiOMJieHHH Ha rpaiumax j^yjiysenpejioMjiHioiijero h onrHnecKM H30TponHoro 
nojiHMepHbix cjioeB. IIpH TOJtmuHe aioeB nopwca ajihhbi bojihw CBera, CBeroBwe jiyra, 
orpaxceHHbie or rpamm cjioeB, rarrep^epHpyiOT apyr c jjpyroM. IIpH coorBercxByiomeM 
nofl6ope tojiiuhhm cnoeB h hx noKasarejieii npejiOMJieHHH orrrHHecKan pa3Hocn> xoaa Mexcoy 
BOJiHaMH, crrpa^ceHHMMH or rpamm cjioeB, cocraBJiHer ijejioe hhcjio ajihh bojih, T.e. 
pe3yjn>TaroM HHrep<J>epeHqHH orpaHceHHUx bojih 6y^er HHTepc|)epeimHOHHNH MaKCHMyM, 
npHBOAHmHH k hx B33HMHOMy ycHjieHHK). B 3TOM ony^ae orpaacemie jnmeHHO- 
nojwpH30BaHHOH KOMnoneHTM HenojinproosaHHoro CBera, KoropoH cooTBercrByer 
Heo6biKHOBCHHbiH (Gojmiihh) noKa3arejib npejiOMJieHHH ^ByjiyHenpenoMJiHioinero cjioh, 
3HaHHTejn>Ho ycHJiHBaercs. 

06wKHOBeHHMH (mchbiuhh) noica3aTejib npejiOMJieHHH ^yjiynenpejiOMJinioiijero cjioh 
Bw6HpaercH cymecrBeHHO paBHMM noKa3arejno npejiOMJieHHH onTHHecKH roorponHoro 
nojiHMepHoro cjioh, T.e. hct pa3JiHHHH (cicaHKOB) noica3aTejieH npejioMJiemw Ha rpaHHitax 
j^ByjiyqenpejiOMUHiomero h oimneaai H30Tpoimoro nojmMepHtix cjioeB. IToaroMy opyran 
jiHHeHHO-nojiHpH30BaHHaH KOMnoHenra na^aiomero HenojinprooBaHHoro csera, Koropofi 
cooTBercTByer oGmkhobchhmh (Mem>mHH) noKa3axem> npejiOMJieHHH 
AByjiynenpejiOMJiHiomero cjioh, npoxo#irr nepe3 mhofocjiohhwh omnsecKHH nojinpraarop 
nojiHOCTbio, 6e3 KaKHx-jm6o orpaaceHHH. 

TaKHM o6pa30M, npn nanemoi HenojiHpH3osaHHoro csera Ha idbccthmh nojinproaTop 
ozma jiHHeHHo-nojiHpKJOBaHHaH KOMnoHenra orpaacaercH, a jipyran jnDieHHO-nojiHpH30BaHHaH 
KOMnoHeHra npoxo^HT nepe3 nojiHpKjarrop, T.e. npoHcxooHT nojinproamiH csera khk jyin 
npoxoAHmero, Tax h auh orpaaceHHoro CBera. 

H3BecTHMH nojinpiGarop no 3aHBKe PCT WO 95/17691 HBJwercH KOMGHHHposaHHUM h 
coflep^orr TaioKe flonojmHTejn>HO ahxpohhhmh nojinpH3arop co cjiaGmiH norjiomeraeM h 

OTXpOH3MOM, OTlTHHeCKH n03HIIHOHHpOBaHHblfi C OTpaacareJIbHMM OITTHHeCKHM 
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nojinpH3aTopoM. Pojh> nonojimfrejibHoro AHxpoHHHoro nojinproaTopa, ocb nponycKaHHH 
Koroporo napajuiejiBHa och nponycKaHiw arpa»caTejibHoro omuHecKoro nojiflpmaropa, 
cboahtcst k ycTpaHemno orpaxeHHH BHeraHero cBera npn paSore KOMGnmipoBaHHoro 
nojiflpH3aropa "Ha npocBer^. 

Oahhm H3 HeAOCTancoB H3BecrHoro nojuipioaTopa jmjraerai cpaBmrrenbHo cmibHafl 
cneKipanbHan 3aBHCHMOcn> ero oirrmecKHX xapaicrepHCTHK, x.e. 3aBHCHMocn> 
nojraproyiomeH cnoco6HOCTH h Kca^HimeHTa orpaaceHira (h nponycKamra) ot ajihhm bojihm 
nojwpH3yeMoro CBera. 3tot He^ocrarroK oSycjiOBJieH TeM, hto noKa3arexoi npenoMjieinw b 
HcnojiKjyeMMx Marepuajiax yGuBaior npH yBenmemiH juikhm bohhm nojmproyeMoro CBera. 

^yrHM HeAOCTaTKOM H3BecrHoro nojraproaropa [3a&BKa PCT WO 95/17691] xBJixercfl 
Heo6xoAHMOCTb Hcno jib30B aHHH 6ojiMuoro KOJEHHecTBa nepeflyioiixHXCM cnoeB, 
o6ycjioBJieHHaH TeM, hto MaKCHManbHan BejiHHHHa AByjiynenpejioMjieHHH (pa3Hmja Me>KAy 
HeoGwKHOBeHHWM h o6tiKHOBeHHbiM noxasarrejieM npenoMJieHHH flByjiynenpejioMjiHiomero 
MarepHajia) b npcapaHHBix nojiHMepHMx MarepHajiax Majia h o6bihho He npeBbimaeT 0,1-0,2. 
IIcmoMy KG3<})<j)imHeHT orpaaeemia or rpamm oioeB Man, h ahh nojiyneiraH BMCoxoro 
cnpaaceHHH b uejioM or oirraqecicoro nojraproaropa h6o6xoahmo Hcnojn>30Barn> 6ojn»moe 
KOJimecTBO (100-600) cjioeB, HaneceHHe Korropux npeAcrasjixer orpoMHofi cjioxhocth 3aAany 
h Tpe6yer cneanajibHoro npeqe3HOHHoro o6opynoBaHHH. 

BTopaa npHHHHa hcoGxoahmocth Hcnojn>30BaHHfl 6ojn»inoro KOJimecrBa cjioeB b 
nojiHpH3arope no npanrnmy 3aKjnoHaercH b cneflyiomeM. flra nojwpH3aitHH CBera b 
mnpoKOM AHana30He ajihh bojih b mhotocjiohhom hokphthh HyacHo hmctb mhoto nap 
nepeflyioiimxcH cjioes hjih rpynn nap c pa3HUMH TtxunpmaMH c qejibio "HacrpoHKH >> KaamoH 
rpyimw nap Ha "cbok>" AHHHy bojihw H3 nmpoKoro cneicrpajibHoro HHTepBajia. 

TeM He Menee, aaace npH Hcnojib30BaHHH 6ojn>moro KOJimecTBa rpynn nap oioeB, Kaacflaa 
H3 Koropwx HacrpoeHa Ha cboio juamy bojihh, oimraecKHe xapaicrepHCTHKH H3BecrHoro 
nojiHpH3aropa cpaBHHrejibHO chjh>ho 33bhght ot ajihhm BOJmbi nojwproyeMoro CBera. 

Cnewyer OTMeren>, hto nepeHHOieHHwe Bbiiue nojrapH3aropbi xax AHxpoHrooro, Tax h 
HHrep<}>epeHipiOHHOix> nma npeflnojiaraKrr HCnojn>30BaHHe He 6onee 50% 3HepraH 
naaaiomero cserra. 

B to me BpeMH H3Becrabi nojwproaropbi, Koropbie Hcnom&yioT 6ojiee 50% 3HeprHH 
naaaiomero csera. 

Tax H3BecreH nojrapKjarop [U.S. Patent No 3,522,985 (1970)], Koropun BMnojmeH b BH^e 
no KpaihieH Mepe oahoh njiemcH hjih imacnmbi, Ha Koropyio HaneceHw: 
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- nojmproyiomee cpeACTBO, no-pa3H0My (froicycHpyiomee ABa MHoacecrBa jihhchho- 
nojwpH30BaHHbix oprrorx>Hajn>HO flpyr Apyry nyrooB jr/neti, cocraBjwiomHx naAaiomHH Ha 
Hero HenojwpH30BaHHbifi cbct, 

- cpeflCTBo am H3MeHeHira nojwpiBaiXHH no KpafiHefi Mepe oahoid MHoacecrBa nynicoB jiyneft 
oflHOH noji»pH3auHH H3 AByx yKa3aHHbix cocraBJuuouiHx na^aiomero Ha nojixpioaTop 
HenojiHpH30BaHHoro CBera, h 

- cpe^CTBO jwa KoiuiHMaiXHH BbixoAflmero H3 nojiapraaropa CBera, BwnojiHeHHoe b BHAe 

MaCCHBa UHJIHH^pmeCKHX JIHH3. 

Yica3aHHoe nojraproyiomee cpeACTBO coctoht ro AByx nap AH3JieKTpH^ecKHx aioeB, oahh 
H3 cnoeB yxa3aHHOH napbi hbjihctcs AByjiynenpejiOMjiHioniHM, a ^pyroH - oimnecKH 
H30TponHWM. Ilpn 3tom yKa3aHm>ie cjioh coeAHHeHbi ueyKjjy co6oh cbohmh coorBercTBeHHo 

4>OpMOBaHHbIMH nOBepXHOCTJIMH H o6pa3yK)T npH 3TOM OAHOMCpHWH MaCCHB OflHHaKOBMX 
UHJIHHAPHHeCKHX MHKpOJIHH3. 

Meagjy yKa3aHHMMH napaMH yica3aHHMx AH3JieiopHHecKHx cnoeB noMemeHa cruionraaa 
nojiyBOJiHOBaa AByjiy^enpejiOMjifliomaH njiacTHHKa, omrmecKaH ocb KoropoM pacnojioxceHa 
hoa yrjiOM 45° k HanpaBjieHHK) reoMerpHnecKHX ocefi yiea3aHHMx ijHjraimpHHecKHx jihjg. 

YKa3aHHoe cpeACTBO Ana H3MeHeHH« nojwpioaijHH npeAcraBjraer co6ow 
ceKUHOHHpoBaHHyio AByjiyHenpeJioMjunomyio (})a3G3aAep;KHBaK)myK) njiacrnHKy, 
nojiyBOjraoByio hjih HerBeprbBOJiHOByio, napajuiejibHyio iuiockocth nojiapicaropa h 
HMeiontyio onTHHecKyK) ocb, pacnojio^ceHHyio hoa yrjiOM 45° k HanpaBjieHHK) 
reoMerpHnecKHx ocen yica3aHHLix imnHHApHHecKHx jihh3. riocjie yica3aHHoro cpeACTBa ABa 
BHXOAanoie MHomecTBa jf/hkob oKa3MBaicrrca a}>OKycHpoBaHHLiMH b cesipiHx hjih b ceKOHxx 
h b npoMecKyraax Meo«Ay cckuh^mh yica3aHHOH ceKHHOHHpoBaHHOH AsyjiynenpejioMJiHiomeH 
4)a303aAep^HBaioiAeH rmacTHHKH, hto hphboaht k TaxoMy npeo6pa30BaHHK> cocto^hhh 
nojiHpH3aqHH no KpaifHefi Mepe oahofo MHoxceciBa yKa3aHHux c(f>OKycHpoBaHHwx cBeroBMx 
nyHKOB oahoh nojiKproaipiH, tto Bee CBeroBwe ny™, npomeAnme ckbo3& yxaaaHHwe 
4>a303aAep»cHBaioiuHe luiacTHHKH, npHoSperaioT oAHHaKOBue nojraproamiH, a aHepnra 
nepeHOCHMas hmh 0Ka3biBaercH npaicrHHecKH paBHoii 3HepniH naaaiomero Ha nojwpH3arop 
HenojwpH30BaHHoro csera. 

B nojiffpH3arrope no U.S.Patent No 3,522,985 AByjiy^enpejiOMjiaioniHe 
ArojiempHHecKHe cjioh, BxoAHnme b cocraB yKa3aHm>ix nojiapicyiomero cpeACTBa h cpeACTBa 
Ana H3MeHeHHH nojwproanHH no KpainieH Mepe oahofo MnoxceciBa ny^KOB jiyqen AByx 
JiHHeHHo-nojiHpH30BaHHWx cocraBjraiomHx naAaioiqero Ha nojmproarop HenojiHpH30BaHHoro 
csera, BunojmeHM H3 nojiH3THjieHrepe<JnrajiaTa hjih noAo6Horo eMy MOJieicyjiapHO 
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opHeRTupoBaHHoro b 3<maHHOM HanpaBjieHHH noJiHMep. 

HeKOcrancaMH nojixpH3aropa no U.S.Patent No 3,522,985 HBjwerc^ HeBHCQKas 
3(J)4>eKTHBHOCTb nojwproaitHH Bbixoflamero CBera, oGyoioBJieHHas: 

- cnoco6uocrbio noJWprooBarrb tojilko Ty nacrb jiyqeii na^aiomero CBera, Koropaa 
nepoempncyjiHpHa iuiockocth nooxpHsaropa; 

- Hcnojn&OBaHHeM b KanecrBe ^ByJiyHenpejiOMjimomero Marrcpnajia MOJieKyjwpHO 
opHCHTHpOBaHHoro nojiroxHjieHTepecjrrajiaTa h noflo6m>ix eMy MarrepHanoB. 

H3BecreH TaKKe nojwpmarop no U.S.Patent No 5,566,367 (1996), BKJnonaiomHH cpeacrBO 
Win npeo6pasoBaHHs Bxoflnmero HenojraprooBaHHoro CBera bo MHo^cecrso ojumaKOBbix 
CBeroBbix nyrooB, nojinpusyiomee cpe#crBo juw pa3#ejieHHH HenojraprooBaHHbix CBeroBbix 
nyHKOB Ha nojwpiGOBaHHbie npoxoflHmne h OTpaacemibie CBeroBwe nyHKH, HMeionme 
paanHHHHe nojispH3auHH, cpeacrBO H3MeHeHH*i nojmpicanHH OTpaaceHHbix or 

nojinpioyiomero cpeflCTBa cbctobhix nynxoB h crrpaacaiomee cpeflcreo, HanpaBjwiomee 
BbixoflHmHe H3 nojiaproaTopa cBeroBbie nyroi no cymecrBeHHo o#HOMy h TOMy ace 
HanpaBjieHHH). B rosecrHOM nojinproarope [U.S. Patent No 5,566,367] cpeflcrBo ^jw 
pa3AeneHiw HenojraprooBaHHbix CBeroBbix ny^KOB na nojinprooBaHHHe npoxo/pnuHH h 
OTpa»ceHHWM CBeroBue nyHKH, HMesonuie paanHHHwe nojrapmaiXHH, BionoHaer napy 
AH3JieKTpH?ecKHx nosepxHOcreH, pacnojio^ceHHMx nofl cymecrBeHHo HaiaiOHHUMH yniaMH k 
och CBeroBux nyHKOB (xxojx yniaMH, 6hh3khmh k yrjiy Epiocrepa), a cpcacrBO win roMeneHUH 
nojwpH3aixHH BBunonaer nojiysojiHOByio njiacTmncy, noMemeimyio Mesamy Ha3BaHiiuMH 
noBepxHocimoi. B nojwproarope [U.S. Patent No 5,566,367] orpaacaiomee cpe^CTBo 
BKjnoHaer napy AH3JieKTpnHecKHx noBepxHocreii, pacnonoxcemibix noA cymecrBeHHo 
HaKnoHHHMH yniaMH k och cseroBLix ny^KOB (nofl yniaMH, Go'jimiihmh yrjia nojmoro 
BHyrpeHHero orpaxceHHff). H3BecrabiH nonapmarop HMeer bbicokhh 3HeprermecKHH 
K034>(|)HixHeHT npeo6pa30BaHHH HenojiaprooBaHHoro CBera b nojrapiooBaHHMH, T.e. b 
bhxoahu(hh noiwpH30BaHHWH cbct npeBpamaercH npaKTHHecKH bch 3HeprnH 
HenojwprooBaHHoro CBera, h cpaBHHrejn>Ho njiocicyio KOHcrpyKipao. 

Ochobhmmh HeAOcrarncaMH nojrapiearopa corjiacno [U.S. Patent No 5,566,367], TaioKe nax 
h nepeHHcneHWX Burne pa3HOBH#HOcreH nojinproaropoB hbjototch OTHocHTexcbHo HH3Kaa 
nojiHpH3aimoHHaH 3<Jw|>eKTHBHOCTb > HeBucoKas crenem> nojwproaoHM BtixoAamero csera, a 
TaioKe b HeKoropMx CsJiynanx cJio^cHocrb hx rororoBJieHHH. 

Kax y»e ynoMHHanocb, 3axBjienHbie Bbmie nojwpH3aropbi Moryr 6bm> HcnoJiKSOBaHM b 
pa3jmHHbix ycrpoiicTBax oro6pa>KeHHfl HH^opMaijHH, b HacrHOcra, zjjih H3roroBJieHHfl 
^KHOTOKpncrajiJiHHecKHX HHAHKaropHbix (3KKH) dJieMenrax. 
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HanSojiee nmHHHbiM 5KKH 3jicm6htom xBmenrcn ycrpoHCTBo, BbmojmeHHoe b BHfle 
ruiocKOH KioBeTbi, o6pa3yeMOH ro npyx napajuiem>Hbix creKJDiHHbix iumcnm, Ha BHyrpeHHHx 
nosepxHOCTsx Koropbix HaHeceHw 3jieKipoflbi H3 orrniHecKH npo3paHHoro 
ajieKTponpoBOAHmero Marepnajia, HanpHMep AByoKHCH ojiOBa. IloBepxHocn> iuiacTHH c 
3jieicrpoAaMH noABepranrr cneunajn>HOH o6pa6orKe, Koropaa o6ecneHHBaer 3a#aHHyK) 
OAHopoAHyio opHeHTaumo MOJieKyji aamKoro Kpncrajuia (5KK) y noBepxHoc™ ruiacTKH h b 
o&beMe mieHKH JKK. IIpH roMoreHHofi opneHrauHH 6ojibinHe och MOJieKyji ^cH^Koro 
KpHcrajuia y nosepxHOcra iuiacTHH pacnonoxceHbi napajuiejibHo HanpaBjieHHflM opneHTaimH, 
Kcrropwe o6biHHO BM6npaKrr B3anMonepneYmHKyjiapHUMH. Ilocjie c6opKH kfobctu ee 
3anojiHJOOT 5KK, Konropbm o6pa3yer cjioh TOJimHHOH 5-20 mkm, flBjiHiomeHCfl aKTHBHofi 
cpeaoii h H3MeivnomeH cboh ommecKHe CBOHCTBa (yroji Bpamemvi hjiockocth nojinprnaqHn) 
uon fleiiCTBHeM 3jieKTpHHecKon> HanpjcKeHHH. H3MeHeime oirrmecKHx cbohctb 
peracTpHpyercH b CKpemeHHbix nojwpiearopax, Koropwe o6bnmo HaKjieHBaiarcs Ha BHennrnx 
noBepxHOcrax looBerw [JLK. Bhcthhb. 3KBXO, 1983, tom XXVII, Bun. 2, c. 141-148]. 

Ilpn 3tom ynacncH AHcnnea, Ha 3JieicrpoAu Koropwx He Hajio^ceHO HanpaxeHHe, 
nponycxaioT cbct h butjihaht CBernbiMH, a y^acncH AHcnjiea non Hanp^DKeraieM bmouwit 
KaK TeMHwe o6jiacra. Jljin o6ecneneHHJi OBCTHoro H3o6paaceHHH 5KK 3JieMeHT coflep^orr 
flonojiHHTejibHWH cnermajn>HWH cjioh, OKpameHmm oprarorcecKHMH hjih HeopraHireecKHMH 
KpacHTensMH h BbmojmeHHMH b BHfle 3jieMeHTOB pHcymca (3HaKOCHHTe3Hpyionme h HrpoBbie 
HHAHKarropbi) huh b BHfle MarpnuM CBero<|>HjibTpOB RGB hjih CMY thhob (MarpHHHbie 
3Kpam>i), Koropwe o6ecneHHBaKrr coai BeiciByiomyK) oKpacKy cserra, npoxoflamero nepe3 
3JieMeHT cBerro^HjibTpa. 

HcnojibsyeMbie b Hacroxniee BpCMs nojwpraaropbi, ocHOBaHHbie Ha njiemcax 
nojiHBHHHnoBoro cnnpra (TIBC), OKpameHHoro napaMH HOfla hjih ahxpohhhmmh 
KpacHrrejMMH, oSnaaaiOT hh3koh MexaroraecKOH npoHHOCTbio h noaroMy TpeGynrr 
cneimajibHbix Mep no 3anprre ox MexaHmecKHX noBpexgemiH, Koropbie ycjioacHJDOT h 
yaopoxcaior )KK ycrpoficTBa. TpafliumoHHbiH nojwpH3aTop Ha ochobc IIBC npeflcraBjraer 
co6oh cjioxcHyio cncreMy, Koropa* coaepxarr ao 10 cjioes: 

1 . 3ammnaH miemca 6. cjioh ajxre3HBa 

2. cjiaGMH a,nre3HB 7. Brropaa Hecymaa njiemca 

3. nepBaa Hecymaa iuieHKa 8. aore3HB 

4. cjioh a^re3HBa 9. chjihkohobwh cjioh 

5. nojiHpmyiomaH imeraca 10. nnemca noouoxacH 
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IIpH HaKJieHBaHHH nojiKpH3aropa yaajraerrcfl CHJinKOHH3HpOBaHHaa mieinca (cjioh 9 h 10), a 
npH c6opxe 3KKH 3JieMeprra 3anpnuaH njieraca c KjieeM (cjioh 1 h 2) yflajwerca h mo^cct 6bm> 
3aMeHeHa 3amHinuM ctckjiom. 

B pe3yjn>Tanre nocjie c6opKH 3KKH 3jieMCHT npeflcraBjwer co6oh ycipoHCTBo, cocroamee 
H3 6ojiee hzm 20 aioeB. IIpH stom hcoGxoahmo o™enm>, hto noBpexcaeHHe xara 6m ohhoix) 
H3 cjioeB noJispH3aropa flenaer ero HenpHroAHWM bjih roirrroBjiemw 3KKH ajieMenxa [A.E. 
Perregaux, SPE, 1981, Vol. 307, p. 70-75]. 

OflHHM H3 cnoco6oB 3amHTbi nojinpraaropoB or MexaHHHecKHx noBpextaeHHH abjihctch 
pa3MemeHHe hx BHyrpH KiOBeTbi. C 3toh uejibio nocne rororoBjieHiM miacTHH KK)Be™ h 
HaHeceHHs npcrapaHHbix ajieicrpoflOB Ha miacrHHbi HaHOorr pacrBop nojiHMepa, HanpHMep 
nojiHBHHHjiOBoro crmpra, KoropbiH Moxter co#epxeaTb kor hjih fluxpoHHHbifi KpacHTejib. 
3arreM pacrsop nojraMepa noflBepraiOT fle(J)opMaruiH c^BHra, HanpHMep c noMombio paicejiH, 
KOTopbm npoABHraKrr baojib dob epxHOCTH iuiacrHH. IIpH stom JiHHCHHbie nojraMepHbie 
MOjieKyjiM BbicrpaHBaiorrcs baojib ^bh^kchha paxejis. Ilocjie yoajieHH* pacTBopHrejw o6pa3y- 
lomaacH opHCHTHpoBaHHafl ruieHKa IIBC, coaepacamaa non hjih ahxpohhhmh xpacirrejib, 

MOXeT CJIJOKHTb ORH0Bp€M6HHO H IIOJIflpH3aropOM, H OpHCHTaHTOM 3KK. 3areM npOH3BOAHT 

c6opKy KioBem, 3anojmeHHe ee JKK h repMeiroaiXHio. IIojiapicaTop OKa3bmaeTCH npn stom 
BHyrpH snemsM h reM caMHM 3amnmaercH or BHennmx MexamiHecKHx B03#eHCTBHH 
[U.S.Patent No 3,941,901 (1976)]. 

HeflocrarrKaMH flamioro ycrpoHCTBa abjihiotch: 
a) Hronaa TepMOC?a6Hjn>HOcn>, o6ycjiOBJieHHaa Hcnojn>30BdHHeM jyw H3roTOBJieHHH 
nojraproaropa nomiHHJiOBoro cnapra hjih ffpyrm bhhrjiobmx nojiHMepoB, a win 
npOKpamHBaHHH - HOAa; 

6) Hcnojib30BaHHe jxnx rrpoicpanmBaHKH nojiHMepHOH njieHKH HOfta, KoropbiH pacrsopHM b 
npHBoj^HT k yMeHbmeHHK) KOHTpacrHOCTH h MHoroKparrnoMy yBejimeHmo 
3Hepronorrpe6jieHH3i, <rro CHHacaer cpox cji)ok6li ycrpoHCTBa. 

Eojiee TCpMOCTOHKHM H BblCOKOKOHTpaCTHblM WSWSYZSl H3BCCTHOC yCTpOHCTBO [3a#BKa Ha 

nareiir PO Jfe 96107430, B.H. Jfe 21(1998), c. 84-85], b KoropoM b KaiecrBe nojrapH3aropoB 
Hcnojib3yK>T TOHKyio njiemcy MOJieicyjrapHo opneinnpOBaHHoro cjioh AHXpomHoro Kpacirrejui, 
cnoco6Horo k o6pa30BaHHK> cra6HjibHoii jraorpoiraoH ^awtOKpHCTajuraHecKoii (JDKK) 4>a3H, 
- nojixpHsyiomee noKpbrrae (I 111), llil Moxcer cjiyoKHTb ojjHOBpeMeHHO h nojwproaropoM, h 
ManpHueH nan roMoreHHOH opHemaqHH 5KK. 

Kb nojiyseHHbix t3khm o6pa30M ojiacrHH craHflaprHHM o6pa30M coGnpaioT 3KK xnzmy, 
3anojmHK>T ee Heo6xo#HMbiM xhakhm KpHcrajuiOM h repMenBHpyiOT. 
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06mHM He^ocraTKOM ycrpoficTB xaKoro rnna ^BjiHeroi HH3icax apicocTb m HeflOcraroHHaji 
UBeroBan HacwmeHHOCTb noJiynaeMoro H3o6paxeHHH. Oahoh H3 npmHH stopo HBjwerc^ 
Hcnoju»30BaHHe ahxpohhhhx nojuipioaTOpOB CBera, norjiomaiomHx no 50-60% CBera 
BHOHMoro AHana30Ha, h KpacmejieH, ^onojmprrejxfcHO norjiomaiomHx qacrb CBeroBoro 
noTOKa. Aim aocthdkchhh bhcokoh ixbgtoboh HacumeHHocrH b otom oiynae Tpe6yerca 
6ojn»niafl xpicocrb HcroHHHica CBera, hto cbjekho c yBejimeHHeM 3Heproncrcpe6jieHHji 
AHcnnea. YBeiurieHHe 3HepronoTpe6jieHHfl npHBOjprr k norepe npeHMymecrB 3KK flHcimeeB 

KaK BMCOK03KOHOMHHHMX TipnGopOB DO CpaBHCHHK) C ajIbTepHaTHBHblMH yCTpOHCTBaMH 

oro6paxceHHH HH(|)opMauHH. 

CymHOCTB H3o6pereHiui. 

3a#aneH Hacronmero H3o6pereHHH wwenrcsi cosn&tme nojinpraaropoB pa3JiHHHUx ranoB, 
o6ecneHHBaiomHx npH oraocHTejiBHO npocrofi KOHcrpyiopni bmcokhc nojinproautHOHHwe 

Xap aKT6p HCTHKH B IUHpOKOH CIieKTp aJIBHOH o6jiacra. 

3a^aHeii Hacroxmero H3o6pereHna hbjwctch TaicKe co3flaKHe Ha ocHose yKa3aHHwx 
nojiHpH3aropOB xcHTpcoKpHcrajuniHCCKoro mwocaropHoro (3KKH) 3JieMein*a c noBwmeHHOH 
HpKOCTbK) h qBeroBofi HacumeHHocrH H3o6pa>KeHHH. 

IIocTaBjieHHax saga^a pemaerca 3a chct HcnojuaosaHHs npn roroTOBjieHHH nojraproaropa 
h 5KKH 3jieMeirra Ha ero ocHOBe no KpaiiHeH Mepe oohofo jXByjiyneiipejiOMjraiomero 
aHH30Tpoimo noraomaiomero anoa, Koropwii HMeer no KpaHHen Mepe okhh noKa3arem> 
npejiOMjieHHH, B03pacTaiomnH npH yBejiHHeHHH mnmhi bojihm nojinpmyeMoro CBera. 

OTjiHHHTeabHWM nproHaicoM H3o6pereHHx jiBJinercs no KpanneH Mepe oahh 
AByjiynenpejiOMJiHioiimH amGOTponHO noraomaiomHH cjiom, KoropiiH HMeer no KpaHHefi 
Mepe ooth noKa3arejn> npenoMJieHHa, B03pacraiomHH npH yBemneHHH jxjihhw bojihw 
nojiHpH3yeMoro CBera. IIoflo6HaH 3aBHCHM0cn> Ha3WBaeroi aHOManbHOH flHcnepcnefi, Koropan 
npHBOjxHT k TOMy, HTo 3HaHHTejn>H0 yBejmHHBaercH BejimnHa no KpaHHefi Mepe o^Horo 
noKa3arejifl npenoMJiemw. 3ro b cboio oqepe,m> npHBoanr k 3Ha4HTeju>HOMy pocry bcjihhhhi>i 
AByjiynenpenoMjieHHH, Koropaa Moxer HaMnoro npeBumarb aHanorHHHyio BejiHHHHy jpw 
nojmMepHMx MarepnajiOB no npororraiy (0.2) h flOcraraTb aiih AByuy^enpejiOMjwiomero 
aHroonrpoHHo nornomaiomero cjiom b 3axBjineMOM nojraproarrope 0.7-0.8. 

IIo KpaHHefi Mepe o#hh AByjiynenpenoMjifliontHH amcoTpoiiHo nonnomaiomHfi cjioh 
corjiacHO H3o6pereHHK> HMeer no KpaHHefi Mepe ooth noKa3arrejn> npejioMJierow, npsMO 
nponopi)[HOHajn>HBiH wwne bojihm nojiapH3yeMoro CBera. 
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HcnojiKiOBaHHe yKa3aHHoro AByjiynenpejioMjunomero aioa no3BOjraer rororaBjiHBaTb 
nojwpH3aTopu pa3jmHHMx thuob, BKmonas nojwproaTopbi «HHTCp(J)epeimHOHHoro ™na», 
AHxpOHHmae nojwpioaTopw h nojwpH3aTOpi>i, Hcnojib3yiomHe 6onee 50% 3HeprHn 
na^aiomero CBera. 

CymecrBeHHMM nproHaKOM 3aHBJiseMoro nanaproaropa «HHxep<|>epeHqHOHHoiT) THna» 
HBjwerca no KpaimeH Mepe oahh AByjiynenpejioMjifliomHH cjioh c TOjmjHHOH, npn Koropofi 
peaJuoyercH HHTep<|)epeHitHOHHMH 3KcrpeMyM Ha BbixoAe nojwpHsaropa no KpaicHen Mepe 
Win oahoh jmHeHHO-nojwprooBaHHOH KOMnoHeirrw CBera. Tojnmma AByjiy^enpejiOMJiHiomero 
cjioa Bbi6HpaercH TaKace b 3aBHCHM0CTH ot uma MarrepHajia, HcnojiKjyeMoro win 
H3Txm>BJieHHH cjioa. 3a cner TaKofi 6ojn>mon BejuraHHbi AByjiynenpejiOMJieHHH pe3K0 yMem>- 
maercH no cpaBHeirao c H3BecTHWMH nojisproaropaMH Heo6xoAHMoe KOJiHMecTBo anoeB. 

KpoMe Toro, 3HaHHrejn>HO yMeHbmaeroi h oimiMajibHOM Bapnairre nojmocTbio ycrpaHHerai 

33BHCHMOCTb yCJIOBHH nOJiyieHHH HHTep<J>epeHIlHOHHbIX 3KCTpeMyMOB (MaKCHMyMOB H 

MHHHMyMOs) ot AJiHHbi BOJiHbi cBerra, hto o6ecneHKBaer BbicoKHe nojwpH3aixHOHHbie 
xapaKrepHCTHKH nojwproaTopa b mnpoKon cneicrpajn>HOH o&nacni. 

Hcnojn>30BaHHe no xpaHHen Mepe oahofo AByjiyHenpejiOMjunomero aHH30TponHo 
norjiomaiomero cjioa xora h BMSbroaer He6ojn>mHe norepn CBera b nojrapraarope 
«HHTep4)epeHOHOHHoro THna», OAHaico ami norepn Majiw, oco6eHHo b cjiohx tojiduhhoh MeHee 
0,1 mkm, h AOCTHraeMbifi TexHHHecKHH pe3yjibTar - o6ecneneHne bwcokhx nojrapioaAHOHHbix 
xapaKrepHcncc b nrapoKofi cnemrpajibHOH o6nacTH npn Hcnojn>30BaHHH KOJimecTBa cjioeB He 
6ojiee 10 - KOMnencupyeT 3th ncrrepH. 

3Aecb h Aajiee noA nororrHeM cBer h oimraecKHH (nojinpioarop) HMeerca b BHAy 
3jieKTpOMarHHraoe mjiyneHHe bhahmoix), GjnracHero yjcbTpa^HOJieroBoro h 6jncKHero 
HH(J>paKpacHoro AHana30HOB jvush bojih, T.e. jmanasoHa or 250-300 HaHOMerpos ao 1.000- 
2.000 HanoMerrpoB (or 0,25-0,3 ao 1-2 MHKpOMerpoB) . 

3Aecb h Aanee roBOpHrcs npo iuiockhh cjioh HCKjnoHjrrejibHO ajm npocrcrrbi noHHMaHHs. 
Ee3 norcpn oGnmocTH mu HMeeM b BHAy TaioKe nojraproarop, hm&oiahh cjioh pa3jnraioH 
4>opMbi: uHjraHApHHecKHe, c^epHnecKHe h Apyrax 6ojiee cno^cHbix <|)opM. KpoMe xoro, 
npeAJiaraeMHH nojispH3arop «HHTep<|>epeimHOHHoro rmia» Moacer 6bm> BbmojineH Kax 

KOHCTpyKOHOHHO eAHHbIM H lOOJIHpOBaHHMM, T3K H HaHeceHHbIM Ha pa3JIHHHbie nOAJKGKKH 
euih Me^cAy nOAJIO)KKaMH. 

^yjiyHenpejiOMjraomHMH Ha3biBaKrr cjioh, HMeioniHe no KpaimeH Mepe ABa paajiHHHbix 
noKa3arejiH npejioMjieimfl; Heo6biKH0BeHHWH nc jyw oahoh jWHeHHO-nojraprooBaHHOH 
KOMnoHeHTbi CBera h oGhkhobchhuh Do am Apyroii oproroHajibHOH jihhchho- 



WO 99/31535 PCT/RU98/00415 

11 

nojwprooBaHHOH KOMnoHeHrw CBera. BejiHHHHa An = ne - n© Ha3MBaercji ainooTponHeH 
noKa3arrejM npenoMjieHHH hjih, npome, oimroecicoH aHroorponHefi. 3jjecb h aanee nojiaraerca, 
*rro ommecKHe och, KoropwM cooTsercTByioT hcoGmkhobchhmh h o6biKHOBeHHbiH 
noKa3arcjm npejioMjieHHH oproroHajibHbi h pacnojio^ceHbi b iuiockocth cjioh. OirraHecxaji ocb, 
KoropoH cooTBercTByer Heo6wKHOBeHHMH noKa3arejib npejioMjiemin ne, BbmejieHa tcm hjih 
hhmm cnoco6oM. HanpHMep, 3toh ocbio Moacer 6bm> HanpaBJiemie bmt5dkkh cjioh 
nojiHMepHoro MaTepnajia hjih zmpeicrop b opHeirrapoBaHHOM HeMaTHHecKOM xchjucom 
KpHcrajuie. Tanon AByjiynenpejiOMjiHioiuHii cjioh b CMbicjie KpHcrajuioonrHKH coarBercxByCT 
onTHHecKH oohoochoh hjihcthhkc, Bijpe33HH0H napajuiejn>Ho ruaBHOH och. 3flecb h aajiee 
paccMarpHBaiorcH /uw npHMepa onxHHecKH nono:>KHTejn>Hbie ffByjiynenpejioMjiaiomHe cjioh, b 
Koropbix nc > n« . Be3 norepH o6nmocTH Bee bhboau othochtch TaioKe k ommecKH 
OTpmiaTejibHbiM AByjiynenpejiOMJiHiomHM cjiohm, b Koropbix nc < n© . 

B 6ojiee o6meM cjiynae, HanpHMep /uih onroHecKH AByocHbix cjioeB, cymecrByiOT TpH 
paanHHHbix noKa3arejifl npejiOMjiemw n* = tie , % = no , nz - IIoKa3aTejib npenoMJiemiH n* 
cooTBercTByer HanpaBjieHHio KOJie6aHHH b cbctoboh Bojme, napajuienbHOMy iuiockocth cjioh 
h HanpaajieHHOMy Bgojib BbmejieHHoro tcm huh hhmm cnoco6oM HanpaBJieHHH X b 
iuiockocth cjioh, % - HanpaBjieHHio Y KOjie6aHHH b cBeroBOH BOjme, Taicsce napajuiejn>HOMy 
iuiockocth cjioh, ho nepnemoocyjigpHOMy HanpaBjieHHio X, ife- HanpaBjieHHio Z KOjieGamrii b 
cbctoboh BOjme, nepneH#HKyjiHpnoMy iuiockocth cjioh. B 3aBHCHMOCTH ot oioco6a 
H3roroBjieHHfl AByjiyHenpejioMjwiomHx cnoeB h THna ncnojibsyeMKix MarepnajioB 
cooTHomeHHe bcjihhhh noKa3areneH npejiOMJieHHH nx , ny , nz Mooter 6bm> pa3jm*mbiM_ 

IIo KpaHHen Mepe, ojjhh £ByjryqenpenoMjiHK)n(HH aHH3orpoiiHo nonnoniaxmpiH cjioh b 
npennaraeMOM nojinproaxope moecct HMerb oxhh, asa hjih Bee Tpn noKa3arejiH npejiOMneHHH, 
BoopacraiomHe npH yBejmneHHH zuiHHbi bojihw nojinproyeMoro CBera. 

HaH6ojiee npe,mio T mrrejibHo Hcnojn&OBarb nojinproarrop «HHTep4>epeHiiHOHHoro THna» no 
H3o6pereHHK), b kotopom no KpaHHen Mepe o^hh OTyjiyHenpenoMjwioiqHH amcoTponHo 
norjiomaiomiffl cjioh HMeer no KpaHHen Mepe oohh noKa3arejib npejiOMJieHHH, np«MO 
nponopuHOHajibHbiii ;yiHHe Bojmbi nojixprayeMoro CBera. HanpHMep, ecjm b 4>opMyjie 2dne = 
mX, Tfffi d - TOnmHHa AByjiynenpenoMJiaioiqero aHH3orpoiiHO norjiomaiomero cjioh, m - 
nopwoK HHTep(J)epeHUHH), cooTBerrcTByioiqeH ycnoBHio HHTep^epempiOHHoro MaKCHMyMa, 
Heo6bncHOBeHHWH noKa3arejn> npejiOMJieHHH nc 6yfler npHMO nponopimoHaneH nmme bojihu 
CBera, T.e. ne = AX (me A - K0O<J)(|>imHeHT nponopuHOHajibHOcra), to flmma bojihw 
"coKpamaercn", a 3ro 03HaHaer, mto ycnoBHe, b naHHOM cjiyqae HHTep^eperaxHOHHoro 
MaxcHMyMa, BbmojuweTCH mix Bcex juwh bojih h, Gojiee toto, ajw Bcex nop^KOB 
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HHTep4>epeHijHH, T.e. «jw Bcex 3HaneHHH m. CBepx toto, npH jspyroU xojimHHe cnox aroro ace 
Marrepnajia moxcho aHajionraio nojiywn* He3aBHCHMOCTb or ;yram>i bouhbi CBera ycjioBHs 
HHTep4>epeHixHOHHoro MHHHMyMa. TIpxMax nponopimoHajn>HocTb noKasarejiH npenoMjieHHH 
Anme BOJiHbi CBera aBJiHerc* 6ojiee crporaM rpeGoBaHHeM (ycjiOBHeM), net* npocroe 
BCopacraHHe noKasarejix npejioMJieHHH npn yBejnrceHHH ^jihhm bojihw csera. 

llpeOTOTOTrejibHHM no H3o6pereHHio asjuiercfl nojurpraarop <<HHrep<|>epeHUHOHHoro 
THna», b KoropoM no KpaHHeH Mepe owm flByjiynenpejioMJunonuiH anroarponHO 
norjiomaioiUHH cjioh HMeer MaKCHMajn>Hyio Bempomy no KpaHHen Mepe ooHoro noiea3aTejw 
npejioMJieHHa ne MeHee 1,9. IIpH 3tom ueo6xo^HMoe hhcjio cnoeB He npeBBimaer 10, a 
cneKTpajn>Hafl oGnacrb c bmcokhmh nojDipH3aijHOHHbiMH xapaicrepHCTHKaMH pacimipjiercfl 
6ojiee, hcm b TpM pa3a no cpaBHeHHio c nporonrmioM. 

3KcnepHMeHTbi h oqemcH noKa3ajm raKxce, hto npeanoTOrrejibHWM hbjwctcm 
nojiHpM3arop, b KoropoM no KpaHHeH Mepe ooth «ByjiyHenpenoMjMK)mHH aHrooTpoirao 
noraomaiomHH cjioh HMeer MaKCHMajibHMH noKa3arejn> norjiomerow He MeHee 0,1 b 
AHana30He paGonwx ahhh bojih. 

OnTHMajEbHHM xbw&cch nojrapraarop «Hirrep(j)epeHijHOHHoro nma», b KoropoM tojiiiihhm 
AByjiyHenpenoMjMiomHX aHroorpoimo nonnomaiomHx cnoeB BbiGnpaiOTGH H3 ycnoBHs 
nonyneHH^ Ha BMXoae nojwproaropa mrrep^^epeHixHOHHoro MHHHMyMa juw oahoh jihhchho- 
nOJI»pH30BaHHOH KOMTTOHeHTM CBera Hy OflHOBpeMCHHO, Hjrrep<})epeHimoHHoro MaxcHMyMa 
AIM flpyrofi oproroaajibHOH JiHHeimo-nojraprooBaHBOH KOMnoHeimj CBera. 

^eHCTBHrenbHo, oco5eHHOcn>io AByjiy^enpejioMJiniomHx cnoeB xBjiHercg caM (fraKT 
cymecTBOBaHH« no KpaHHeH Mepe flByx pa3jnraibix no 3Hmzmno noKasarejiefi npejiOMJierora, 
HanpHMep, DhH %, cooTBercrrByiomHx ochm X h Y, pacnojioaceHHHM b hjiockocth cjioji. 
Ejiarooapa anroMy 4>aKTy, mo>kho BBxGpaxb Tammmy cjioh h nopaaoK HHTep^epemxHH (hhcjio 
m) raK, «rro6u Ha Bwxoae nojwproaropa nojiynajicx HHTep^epemjHOHHMH MHHHMyM /ma 
ojmoH jiHHeHHO-nojrapmoBaHHOH KOMnoHemu h, OOTOBpeMeHHo, HHrep<J)ep eHUHOH hmh 
MaKCHMyM ajm Apyrofi oproroHanbHOH jiHHeHHO-nojiHpH30BaHHOH KOMnoHenru CBera. 
HHTepc^epempiOHKbiH MHHHMyM MO^cer cooTBercrBOBarb o 6mkhob eHHOMy noKa3arenio 
npenoMiieHHH, npn otom HHTep<J>epeHUHOHHMH MaxcHMyM o6ycjioBJieH, cooroeicr B eHHo, 
Heo6tncHOBeHHMM nOKa3areneM npejiOMJierora. Bo3MO^cHa Taicsce oGparaaa cmyaioia, Koma 
HHrep^epemxHOHHMH MHHHMyM cooTBercTByer Heo6uKHOBCHHOMy noKa3arejno 
npenoMJieHHfl, npn stom HHTep(j)epeHUHOHHWH MaKCHMyM oGycjiosjieH, coonrBercrBeHHO, 
o6wKHOBeHHMM noKa3arejieM npejioMJiemw. 
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npe^noHTHTejieH Tajcace nojinpraarop «Hirrep4>epeHimoHHoro THna», Koropbift coflepacHT 
no KpairneH Mepe osa cjioh no xpaHHen Mepe oahh H3 Koroptix oByjryqenpejiOMJiHioiiiHH 
aHrooTpoirao norjion^aionpiH cjioh, a apyrofi cjioh onrmecKH raoTponHMH, noKa3aTeju> 
npejiOMjieHM Koroporo coBnaaaer hjih MaKCHMam>Ho 6jih30k c oahhm ro noKa3aTejieH 
AByjiyHenpejioMJWiomero cjioh. Pa3HHua Meaefly npynm noKa3arejieM npejiOMjieHHH 
^ByjiyHenpejiOMJMiomero cjioh h noKa3arejieM npejiOMjieHHH oimrqecKH raoTpoimoro cjioh 
npeBtmiaer 0.2 h flOCTHraer 0.7-0.8. 

B 3tom BapnaHTe OAHa jiHHefiHo-nojiHprooBaHHaH KOMnoHenra na^aiomero 
HcnojiHpKjOBaHHoro CBera, Koropofi cooTBercTByer Heo6wKHOBeHHMH (6ojibuihh) noKa3arrem> 
npejiOMjieHHH AByjiyHenpejiOMjiniomero amoorponHo norjiomaiomero cjioh, cymecrBeHHo 
orpaacaercH or MHorocjiOHHoro nojiHpH3aropa 3a cner pa3JMHHH noKasarejiefi npejiOMjiemw Ha 
rpammax cjioes. IIpH cooroercrByiomeM no^6ope TOJimHH cjioeB h hx noKa3arejieil 
npejiOMjieHHH oirnraecxaH pa3Hocn> xo#a Meacay bojihsmh, trrpaaceHHfeiMH or rpamm oworo h 
Toro ate AByjiyHenpejiOMjuuomero aHmorpoimo norjiomaiomero cjioh, cocraejiHer qejioe 
hhcjio ajmh bojih, T.e. pe3yjn>TaTOM hx HHTep4)epeHaHH 6yzjer mrrep^epeHUHOHHMH 
MaKCHMyM, npHBORxmHH k B33HMHOMy ycHJieHHK) oTpaaceHHwx bojih. IIpH stom onniiecKHe 
Tojmpmbi cjioeB oirrHHecKH rooTpoimoro MaTepHajia Moryr 6bm> xax 3Hanirrejn>Ho 6ojn»me 
AJIHhm bojihu, Tax h nopnflica jjjiHHhi bojihm. B pe3yjn>Tare orpaaceHHe jimieHHo- 
nonHpH3OBaHH0H KOMnoHeHTw HenojiHpmoBaHHoro cBera, KoropoH coorBercTByer 
Heo6biKHOBeHHMH (6ojh>iiihh) noKa3arrejii> npejiOMjieHHH OTyjryHenpejioMjraiomHx 
aHH3orpoiiHO norjiomaiomnx cjioeB 3HaHKrrejn>HO ycjuiHBaercfl. 

06uKHOBeHHbm (MeHbinHu) noKa3arem> npenoMJiemiH jtByny^enpejiOMjiHiomHX 
aHH3orpoimo nornomaiomHx cnoeB coBna^aer hjih MaKCHManbHO 6jik5ok noKa3arejno 
npejiOMjieHHH onrmecKH roonrpoiiHoro cjioh, T.e. Her pasjnpmn (cxaiKOB) noKa3arrejieH 
npenoMneHHH Ha rpaimuax cnoeB. rioaroMy Apyran jmHeHHO-ncuiHpR30BaHHaH KOMnoHema 
na^aiomero HenojiHpmoBaHHoro csera, Koropoii cooTBercTByer oGmkhobchhuh (Mem>niHH) 
noxa3aTejii> npenoMJiemiH AByjiyrcnpejioMJiHiomero aHH3orponHo norjiomaiomero cjioh, 
npoxoflHT nepe3 MHorocJioiiHbiH nojiHproarop narmocrbio, 6e3 k3khx-jih6o orpaacemiH. 

JJpynsM BapnaHTOM no H3o6pereHHio cjiyaarr nojinpraarop «HKrep<J)epeHUHOHHoro THna», 
KcrropwH coaepacnr no KpaHHefi Mepe #Ba pa3JiHHHbix flByjiynenpejioMJiHiomHx cjioh no 
KpanHen Mepe oj&sh m Koropwx OByjiynenpejioMJiHiomHii aHH3orponHo noraomaiomHH cjioh, 
ojmH noKa3arejn> npejiOMjieHHH Koroporo coBnagaer hjih MaxcHMajibHo 6hh30k c oahhm id 
noKa3arejieH AByjiynenpejiOMjiHiomero cjioh, a Bropwe noxa3arejin npenoMJiemiH AByjiyne- 
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npejiOMJMiomero cjioa h AByjiyHenpeJiOMjwiomero aHH30Tpoimo noraomaiomero onon 
OTjinnaiOTCH mchcay co6oh, npHHeM pa3HHoa MexcAy BTopwMH noKa3aTejiHMH npeBbnnaer 0.2. 

Eojibmoe bjihhhhc Ha pe3yjn>Tax mmtpfyepemyiH oKa3braaer coorooiiieHHe 
HHTeHCHBHocTeH, a 3HaHHT h aMnjimy,n aJiempHHecKHx nojiefi Hirrep^epHpyiomHx jiyqefi. 

H3BCCTHO, t TTO MHHHM3JIBHOC 3Ha*ieHHe HHTeHCHBHOCTH B HHTep(J)epeHmiOHHOM MHHHMyMC 

(TeopenmecKH paBnoe Hyjno) Moxcer 6bm> nojiyroHO b coiyiae hx paBeHcraa. rioaroMy 
iienecoo6pa3HO o6ecne*nm> m aKCHM ajibHo AOcraxcHMoe BbipaBHroaHHe aMnjimy^ 
HHTep4>epHpyK)mHx jiynefi aim ycjioBirax Hirrep^epeHUHOHHoro MHHHMyMa, *rro 
o6ecneHHBaer MaKCHM&nbHoe "rameHne" jiyqen coarBenrcTByiomeH KOMnoHeHTbi 
HenojiHpH30BaHHoro CBerra. JJjw nojiyHerara oirrHMajibHoro pe3yjn>Tarra HHTep^epemjHH am 

yCJIOBHH HHTep(})epeHIXHOHHOrO MaKCHMyMa HeoGxOAHMO yBCJIHTOBaTb K03(}>4>HUHeHTbI 

orpaxemix or KaacAOH rpaHHUM cnoeB. 

Bbi5op MeroAOB rororoBjierow nojwproaropa no rooGpereHHio 3aBHCHT or BHAa 
MarepHanoB, Hcnojib3yeMbix jjjir ABynynenpejiOMjwioiAHx amoorpoiiHo noraomaiomHx h 
Apyrax cnoeB, h He Bjmser Ha cyn> H3o6pereHH». 

OTjraHHTejibHbiM npH3HaKOM n3o6pereHHx otjwctch to, wto no KpaimeH Mepe oahh 
AByjiynenpejiOMjiHionuiM aHroorpoiiHO noniomaiomHH cjiom mo»ct 6brn> c4>opMHpoBaH: 

- H3 no KpaHHefi Mepe oahoh opramraecKOH cojih AHxpoHHHoro amiOHHoro KpacKrejw o6meH 
4>opMyjibi (II): 

pCpoworeHl-fXOTVr 1 )^ rae XpoMoreH - xpoMO(|)opHaH CHcreMa KpacHTera; X = CO, SO2, 
OSO2, OPO(OT<); M = RRMD; RR'R"NH; RRHTl'W; RR*R tt R A P np H : R, R', R", R A = 
CH3, CIC2H4, C^H^CaH?, C4H9, C6H5CH2, 3aMemeHHbifi <}>eHHJi hjih rerepoapHJi; YH-(CH2- 
CHiY^-CKbCFfc, Y = O hjih NH, m=0-5; N-auKHjmHpHAHHHH rbthoh, N-3jikhjixhhojihhhh 
KaraoH, N-ajncHJiHMHAa30JiHHHH KaiHOH, N-ajiKHJiTHa^ojiHHHH KarrHOH h T.n.; n = 1-7; 

- hjih m no KpaHHen Mepe oahoh HecHMMerpHHBOH CMemaHHofi cojih ahxpohhhoix) 
aHHOHHoro KpacHTejw c pa3HbiMH KaraonaMH o6me3 (J)opMyjibi (111); 

(Mi+OTT-)*, [M/O^MCHiV^Ic {XpoMoreH} [-Z^CH 2 )p-XOTVf^ f (-XOTVfX ra e: 
XpoMoreH - xpoMO(j>opHaa CHcreMa KpacHrejw; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; 
p = 1 - 10; f = 0-9; g = 0-9; n = 0-9, m = 0-9, n + f = 1-10; m + g = 1-10; X, X' = CO, SCfe, 
OSO2, PO(0"M*); M 7t Mi, M, Mi = H; HeopraHKraecKHH Karaon nma NH4, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHnecKHfi icarnon rana RNH 3 , RR r NH 2 ; RR'R H NH; 
RR l R rt R*N; RRTTR*P rae R, R', R", R* = ajnaw hjih 3aMemeHHUH ajnaui, rana CH 3 , CIC2H4, 
HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, 3aMemeHHbiii 4>eHHJi huh rerepoapim, YH-^CH 2 - 
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CH2YX-CH2CH2-, Y = 0 hjih NH, k=0-10; rerepoapoMarHHecKHH KamoH rana N- 
ajucHjmHpH^HHHH, N-ajnGtnxHHOJiHHHfl, N-ajncHjiHMH^a30JiHHHfl ? N-ajiKHjrraa30jiHHHfl h T.n.; 

- hjih H3 no KpaftHefi Mepe ojmoro accoitHara flnxpoHHHoro aHHOHHoro KpacHrejw c 

nOBepXHOCTHO-aKTHBHblM K3THOHOM h/hJIH aM<|)OTepHMM nOBepXHOCTHO-aKTHBHUM 

BemecrBOM o6mefi <J>opMyjiM (IV): 

(M+OTT-^ [M^OlC'KCHiVZ-lg {XpoMoreH} [Zr(CH2)p-XOTIAB] f (XOTIAB)*, r*e: 
XpoMoreH - xpoMO$opHaa cHcreMa KpacHTejra; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; 
p=l- 10;f-0-4;g = 0.9;n = 0-4,m = 0-9,n + f = l-4;m + g = 0-9; X,X' = CO, S0 2> OS02, 
POCOM*); M = H; HeopraHmecKHH KarooH rana NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 
h T.n.; opraHmecKHH KaraoH rana RNH 3 , RRT^fflfe; RR I R H NH; RRHT^N; RR'R"R*P rae R, 
R', R", R* = ajncHji hjih 3aMemeHHWH ajucnji, rana CH3, CIC2H4, HOC2H4, C2H5 - C10H21, 
C6H5CH2, 3aMemeHHwif 4>eHHJi hjih rerepoapHJi, YH-(CH2-CH 2 Y)k-CH2CH2-, Y = O hjih NH, 
k=0-10; rerepoapoMarHHecKHH KarraoH rana N-ajiKHJinHpitAHHHH, N-ajncHjixHHOJiHHHH, N- 
ariKHjiHMHjia30JiHHHH, N-ajiKHjrrHa30JiHHH^ h T.n.; KTLAB + ; IIAB = KI1AB + , K'I1AB\ 
AmIIAB, iTie: KTIAB + h KTIAB* - noBepxHOcrao-aKTHBHbie KarHOHM, AmIIAB - 
aM^crrepHoe noBepxHocTHo-aicrHBHoe Bemecrso; 

- hjih H3 no iqpaHHeH Mepe oahofo accoccHara ahxpohhhoid Karao hhoto Kpacirrejw c 

nOBepXHOCTHO-aiCTHBHfclM aHHOHOM H/HJIH aM^KTrepHMM nOBepXHOCTHO-aKTHBHblM BemecrBOM 

o6men (})opMyjibi (V): 

(M'OTC-)^ [M^OTC'-CCHiVZ-lg {XpoMoreH*} IIAB rne: XpoMoreH - xpoMo<|>opHafl 
CHcreMa KpacKrejw; Z = SCfeNH, SO2, CONH, CO, O, S, NH, CH 2 ; p=l-10;g = 0- l;m = 0 
-1; m + g = 1; X = CO, SO2, OSO2, PO(OTVf); M = H; HeopraHHHecKHH KaraoH rana NH4, Li, 
Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHiecicHH KarraoH -rana RNH 3 , RRT4H2; 
RRTTNH; RR r R w R*N; RR*R W R*P me R, R, R tt , R* = ajncnji hjih 3aMemeHHwfi ajncHu, nraa 
CH 3> CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, 3aMemeHHufi 4>eHHji hjih reTepoapan, YH- 
(CH2-CH 2 Y)k-CH2CH2, Y = O hjih NH, k=0-10; rerepoapoMarHHecKHH KarnoH rana N- 
ajncHjmHpH^HHHK, N-ajncHjixHHOJiHHHa, N-ajiKHjiHMHAa30JiHHHfl, N-ajncHjmia30JiHHHH h T.n.; 
KTIAB + (noBepxHOCTHO aicraBHbiH KaraoH); IIAB = ATIAB , AmIIAB, r#e: AIIAB" - 
noBepxHOCTHo-aKTHBHuii aHHOH, AmIIAB - aM$orepHoe noBepxHocTHo-aKTHBHoe Bemecrso; 

- hjih H3 no KpaimeH Mepe ojmoro accoKHarra jXHxpOHHHoro xanfOHHoro KpacHTejw c 

nOBepXHOCTHO-aKTHBHMM aHHOHOM fit/HJIH aM$OTepHI>IM nOBepXHOCTHO- aJCTHB hbim BemecrBOM 

o6mefi (J>opMyjn>i (VI): 

(XpoMoreHHZ^CHi), - WR'R" IIAB] n rne: XpoMoreH - xpoMcxpopHaa CHcreMa 
KpacBrrejM; Z = SOjNH, SO* CONH, CO, O, S, NH, CH 2 ; p = 1-10; X = N, P; R, R', R" = 
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ajiKHJi hjih 3aMemeHHMH ajnaaji > nma CH 3 , CIC2H4, HOC2H4, dH^Cith; DAB = AHAB", 
AmUAB, rae: AIIAB* - noBepxHocrao aKTHBHBm ehhoh, AmIIAB - aM$orepHoe 
noBepxHOCTHo-aKTHBHoe BemecrBo; n = 1-4; 

- hjih H3 no KpaHHeii Mepe OAHoro HepacxBopHMoro b soae flHxpoHHHoro KpacHrejra h/hjih 
imrMeura, He coflepmamnx HOHHoreHHue hjih nmpo<|)HJu>Hi>ie rpyimw; 

hjih H3 no KpaibieH Mepe ojpioro HH3KOMOJieicyjiHpHoro TepMOTporraoro 
^KHAKOKpHcraituHHecKoro Bemecraa, npeflCTaBJunomeiD co6oh ahXpohhhmh Kpacnrejib hjih 
coflepHcamHH b KanecrBe KOMnoHeirrbi ^omKOKpHcrajumHecKHH h/hjih 
He^cHAKOKpHcraiiJiHHecKHH ^HxpoHHHMH Kpacnrejib, 3acreicjioBaHHoro TCM HJIH rhmm 
cnoco6oM, HanpHMep, nocjieayiomHM nocjie HaHecemra cjioh OTBepxcaeHHeM 
yjn>Tpa(J)H0JieTOBi>iM rojiy^eHHeM; 

- hjih H3 no KpairaeH Mepe ohhofo He^KHOTOKpHcrajuiHHecKoro nojiHMepHoro MaTepHana c 
peryjinpyeMOH creneHtio rHApo^HJibHOCTH, OKpameHHoro /iHxpoHHHbiM KpacHTejieM h/hjih 
coe#HHeHHHMH no^a; 

- hjih H3 no KpaHHefi Mepe oahofo nojiHMepHoro xepMorpoiiHoro jKHftKOKpHcrajunroecKoro 
h/hjih He^KHAKOKpHcrajumHecKoro Bemecraa, coaepacamero pacrBopeHHwe b Macce h/hjih 
xHMHHecKH CB23aHHbie c nojiHMepHOH uem>io AHxpOHHHbie KpacHTejra, h HMeer TOjnqHHy 
MeHee 0,2 mkm; 

- hjih H3 no KpaimeH Mepe oototd flHxpoHHHoro KpacnrejiH, cnoco6Horo k o6pa30BaHHio 
jiHorporiHOH ^cHAKOKpHcranjiHHecKOH 4>a3M, h HMeer to jimHHy MeHee 0.1 mkm; 

- hjih ro no KpaHHen Mepe oflHoro ahxpohhhofo KpacHTCJM nojiHMepHoro crpoeHHfl h HMeer 
to JimHHy MeHee 0.1 mkm; 

- huh H3 no KpaibieH Mepe oahoto BOflOpacrBOpHMoro opraHmecKoro Kpacnrejifl, cnocoGnoro 
k o6pa30BaHHK) cra6HJibHOH jiHorponHoii ^cHjtKOKpHcrajuiHqecKOH (})a3M, o6men $opMyjibi: 
{XpoMoren} (SQ^M)** rae: XpoMoreH - xpoMO$opHafl cncreMa KpacHrejw; M - H*, 
HeopraHHnecKHH KarraoH; h HMeer Tojnmmy MeHee 0. 1 mkm; 

- HJIH H3 HX CMeceH. 

TIo Kpauneu Mepe, oahh ahxpohhhlih aHHOHHMH xpacHrejib o6meH (J)opMyjn>i (II - IV) 
Mooter 6brn> Bu6paH H3 pa3pwa: 

- KpacHTejieii, cnoco6Hbix k o6pa30BaHHK> cra6Hjn>HOH jnrropomiOH OTiUKOKpHCTajinHHecKOH 
4>a3M, HanpHMep, cyjn>4>oKHCJioT npotcBOOTbix mmairrpoHa, cyjiwJjOKHCJiOT nporcjBOflHMx 
CHMMerpHHHux j^H^eHHjijxHHMBmoB h AH6eH3HMH^a30JioB HatJrrajiHH- 1,4,5,8-, nepnjien- H 
aHTaHTpoH-3,4,9, 1 0-Terpaicap6oHOBwx khcjiot, npjiMOH xcejrrbiH cBeronpoHHtiH O [4] h t.kl; 
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- npKMbix Kpaarrejiefi, HanpHMep, 6eH3onypnypHH 4B (C.L 448), C.L npxMOH oparaeeBUH 26, 
C.I. npxMOH KpaciiMH 48 hjih 51, C.L np^Mofi (j)HOJieroBbifi 88, C.L npHMofi chhhh 19 h ap.; 

- aKTHBHwx KpacHTCJieii (TpHa3HHOBbie, BHHHjicyjn>(|)OHOBMe hjih IIpoiiHOHH T), HanpHMep, 

C.L aKTHBHblfi KpaCHMH 1, C.L tlKTHBHMH JKejTTMH 1, C.L aKTHBHHH CHHHH 4 H Hp.; 

- khcjiothmx Kpaarrejiefi, HanpHMep, paajmnrnje npoH3BOAHbie GpoMaMHHOBOH khcjio™, 

KHCJIOTHMH HpKO-KpaCHMH aHTpaXHHOHOBbEH H8C, HpKO-CHHHH aHTpaXHHOHOBMH (C.L 61585), 
KHCJIOTHMH 36JICHKIH aHTpaXHHOHOBWH H2C (C.L 6 1 580), KHCJIOTHMH JipKO-3eJieHMH 

aHTpaxHHOHOBMH H43K, C.L khcjiothmh KpacmiH 138, C.L khcjiothmh acejrrtiH 135, CJ. 

KHCJIOTHMH KpaCHblfi 87, C.L KHCJIOTHMH HepHMH 1 H JQ>.; 

- H3 p*ma cyju>4>OKHCJioT nojmuHxjiHHecKHX KpacHTejiefi, HanpHMep, HecHMMerprnHbix 
4>eHHJiHMHAOB h 6eH3HMH^a30JiOB Ha4nunHH-l,4 > 5,8-, nepmieH- h aHTainpoH-3,4,9,10- 
TerpaKap5oHOBi>ix khcjiot, jmcyjn><})OKHCJioTM iidoiqbootmx hhohto, thohhhhto hjih 
xHHaKpHWOHa [3aOTKa Ha nareirr PO 95117403, EH Jfe26 (1997), c. 239] h flpyrae 

CyJII>4)OKHCJIOTbI Ha OCHOBe Ky60BBIX KpaCHTCJieH H nHTMeHTOB. 

Ilo Kpaimen Mepe, oahh ahxpohhhmh KaTHOHHMfi Kpacirrejib o6mefi (J>opMyjiw (V - VI) 
Moacer 6tm> B»6paH hb pa3p*^a: 

- JnoMHHecaeHTHwx KpacHTejiefi; nojiHMeniHOBMx (iniaHHHOBMx, reMmniaHHHOBwx h t.h.) 
KpacHTejiefi; apHjnca6oHHeBwx KpacHTejiefi; rerepouHKjiHHecKHx npoH3BOOTa>ix jm- h 

TpHapHJI^eHHJIMeTaHOB, THOnHpaHHHOBblX, irapOHHHOBMX, aKpHOTHOBMX, OKCa3HHOBWX, 
THa3HHOBWX, KCaHTCHOBWX, a3HHOBMX H T.H. KpaCHTCJlCH. 

Ilo KpamieH Mepe, oahh ahxpohhhmh KpacHTenb h/huh ron-Menr, He co#ep2caiin?x 
HOHHoreHHLie hjih TTunxMjjHjibHtie rpyrniM, Moxcer 6wrb BM6pan m pa3pwa: 

- Ky6oBiix KpacKreneH; jn*cnepcHwx KpacHTenefi; ampaxuHOHOBux KpacHTejiefi; 
HHAHroHAHbix KpacHTejiefi; a30coeziHHeHHH; nepHHOHOBMx KpacHTejiefi; nojiHUHieuHHecicHx 
coe^HHeHHH; rerepomiKJiKraecKHX npOH3Bo;mMX ampoHa; MerajuiOKOMiiJieKCHMX 
coeAHHeHHH; apoManraecKHx rerepouHKJimecKnx coejmHeHHH; jnoMHHecijemnMx 
KpacHTejiefi. - 

fljw o6ecneneHHH hco6xoahmmx <f)H3HKo-MexaHmecKHx, aflre3HOHHwx, BkipaBHHBaiomHx, 
njieHKOo6pa3yiomHx h jjp. cbohctb no Kpafinefi Mepe o#hh AByjiynenpejiOMJiHioiiniH 
aHH3orponHo nornomaiomHH cjioh nojwproarropa homhmo nepe^HCJieHHMx Bimie KpacHTejiefi 
Mo^cer AonojiHHrejn>HO coflepacan> MOflHcJwKarop, b Kanecroe Koroporo MOiyr 6wn> 
nmpo^Hjiwnje hjih rHApo(|)o6Hwe nojiHMepw paanHHHoro rana, BKjnonaa 
^KH^KOKpHcrajinHHecKHe, KpeMHHfiopraHHHecKHe; iuiacTH^HKaropbi h jiaKH, BKjnonaa 
xpeMHHHopraHHHecKHe, a Taicxce HeHOHoreHHMe noBepxHOCTHo-aKTHBHMe BemecrBa. 
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BBeneHHe MOOT^HKaropa no3BOJwer TaioKe yMem>nrHTb pacceaHne cBera, Koropoe bo3mo>kho 
ro-3a HajraHHH MHKpoae^eicroB b flByjiynenpejiOMjuiiomeM amooTpormo nornomaiomeM cnoe. 

IlepeHHCJieHHbiMH Bbnne BapnairraMH He orpaHHHRBaioTca bo3mo>khocth ncnojn&OBaHHH 
Apyrax MarepHajiOB ajw 4 > °P MH P OBaHHH aHroorponHO nornomaioiUHX 
aByjiyneiipejiOMJiHiomHx cjioeB ajih npefljiaraeMoro noJwpH3aropa. 

/tByjiyHerrpejioMrwioiUHH aHH30Tpoirao norjiomajoumfi cjioh b npefljiaraeMOM 
nojwproarope mo^cct 6bm> xax TBepAMM, Tax h xchakhm. 

Heo6xoAHMo TaioKe oTMemrb^ i no nepeHHcneHHbie Bume Marepnajibi Moryr 6bm> 
HcnoJib30BaHw win 4 K) P MH P OBaHHfl ABynynenpenoMjiaiomero aHroorponHO noraomaiomero 
cjioj3 npn H3roroBJieHHH He tojibko nojiflproaropa «HHTep4>epeHimoHHoro THna», ho h 
3aHBJifleMbix HfDKe m ocHOBaHHbix Ha flpyrax (|>H3HHecKHx jrajieHHKx nojmpioaTOpOB H 5KKH 

3JieMeHTOB Ha HX OCHOBe. 

JSflx H3roroBjieHHH 3aHBjixeMoro nojiflproaropa Moryr 6bm> Hcnojib30BaHM BOflHBie, boaho- 
opraHmecKHe h opramrcecKHe pacTBopw cooTBerrcrByiomHx KpacnrejieH (II- VI), Koropbie 
Moryr 6wtb npHroroBjieHM jihSo nocreneHHWM yBeoimeHHeM KomjeHTpauHH pa36aBjieHHMX 
pacTBopoB (HanpHMep, c noMoim>io HcnapeHHH huh MeMGpaHHofi yju>Tpa4>itiibTpaqHH), jih6o 
rryreM pacrsopeHHs cyxHx KpacHTejiefi b cooTBerrcrByiomeM p acrB opHTGJie (BOAa, CMecb bo am 
co cnnpraMH, Ghhojihphumh anporoHHWMH pacTBopHreJWMH nma JJ$A<bA hjih JJMCO, 
ijejiJi030JibBaMH, BTHJiauexaroM h ApyniMH CMenraBaK>mHMHCH c boaoh pacrBopHTejisMH) no 
Heo6xoAHMofi KOHuempauHH. 

B 33bhchmocth or cnoco6a ^K>pMHpOBaHH9 cjiofl HcnojiKjyiOT pacrBopw KpacHTejiefi c 
KOHuempaixHeH 1-30%. 

Hpii Hcnonb30BaHHH cnocoGa no MeroAy [U.S. Patent No 2,544,659 (1951)] Ha 
npeABapHTem>HO Harepryio b Tpe6yeMOM HanpaaneHHH noBepxHOcn> jioajkhkkh 
uenecoo6pa3Ho HaHOCirrb 6oJiee pa36aBjieHHbie pacrBopu, Tonta Kax npn 4>opMHpoBaHHH cnoa 
6e3 npemsapHTejibHoro HarHpaHHa hoajioxckh c noMomtio MexaHHnecKoro opHeHTHpOBaHHs 
no Merrofly [3aflBxa PCT WO 94/28073 (1994)] HcnoJnsyiOT Sojiee KOHijeHTpHpoBaHHbie 
pacTBopu KpacHTejieii, b tom TOCJie o6pa3yiomHe craGiuibHyio jiHOTpoimyio 
^H^KOKpHCTaiuiHHecKyio <J)a3y. 

MexaHmecKoe ynopOToneHHe cra6Hjn>Hbix JEKK komhoshohh Ha ocHOBe Kpacfirrejiefi (Q- 
VI) Mooter 6bm> ocymecraneHo iioa AefiCTBHeM chji, BtowBaiomHx Ae4>opMaumo HaxxKeHHH 
Ha MeHHCKe, o6pa3yiomeMCH npn paciaiHHHBaiomeM orpine oahoh nosepxHocrH or Apyrofi, 
Motcoy KoropfciMH pacnpcnejieH cjioh JEKK, hjih npu Hano^ceHHH cabhidboid ycHjnw *m> 
Mo^cer 6wrb ocymecrBJieHO ozmoBpeMeHHO c HaHeceHHeM JEKK Ha noBepxHocn> hoaho^ckh. 
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OpHeHTHpoBarae JEKK na noBepxHocra nofljioaocH noa fleficrBHeM cabhtoboto ycmnw 
Moacer ocymecTBjum>c« npn HaHeceHHH JEKK c noMonq>io 4>Hm>epbi mm paxejw, nocjieflHHfi 
Moxer 6bm> Hoxce&oro hjih UHJiHHflpHHecicoro rana. 

PacTBopu KpacHTCJieH (II- VI) AonojmHrejibHO MOiyr cojjepxcaTb iiomhmo cMeuiHBaiomHxcfl 
c BOflOH opraHHHecKHx pacrBopifrejieH HenoHoreHHwe noBepxHOCTHO-aKTHBHbie Bemecraa, 
CB^oyiomHe h iuieHKoo6pa3yiomHe peareirrbi, b KanecTBe Koropbix MOiyr 6bm> Hcnojib30BaHbi 
noJiHBHHMJioBbrn cirapT, nojnroHHmnTHppojiKmoH, nojiHaKpHjiOBaa KHCjxora h ee 3<j)Hpbi, 
nojiHaKpHnaMHA, nojmarHjieHOKCHfl h nojirorajieHniHKOJiH, nojmnponnjTeHraHKOjn> h hx 
conojiHMepw, 3thjiobmh h OKCimponHjioBbiH 3<J)HpM uejuiKxno3bi, HarpneBafl conb 
Kap6oKCHMeTTHjmejunono3i>i h t.tl KpOMe Toro, jjjix noBwmeHHJi ycroHHHBocTH pacrBopw 
KpacHTejiefi, MOiyr coaepxcan> nmpoTponHbie ao6aBKH H3 p*ma smhaob > HanpuMep ahmcthji- 
^opMaMHA, ajiKHJiaMmpj 4>oc4)opHOH khcjiotm, MOHeBHHa h ee N-3aMemeuHiie npoH3Bo#Hbie, 
N-ajnatnjiHppojiH^OH, zmimaHflHaMHA, a TaioKe hx cmcch h cmcch aMHflOB c tjihkojixmh. 

KpacirrejiH (II- VI) Moryr 6bm> Taicace Hcnojn»30BaaHM rjix 4 K) P MH P OBaHIW 
AByjiynenpejioMjiHiomHx amcorpoiiHO norjiomaiomHx cnoeB h b coneraHHn c 
HeopraHHHecKHMH coxwmh ^HxpoHHHbix aHHOHHMX KpacHTejiefi o6mefi <|)opMyjiw (I). 

JSjw nojiyneHHH pacrBopoB KpacHTejiefi (II- VI) Moryr 6bm> HcnojiKJOBaHw HecKOJitKO 

MCTOflOB. 

Offjaa H3 cnoco6oB 3aKjnoHaerca b nocjieflOBarrejn>Hofi cTynemaTofi HeHTpajiroaiiHH 
pa36aBjieHHwx pacrsopoB cocrrBercTByiomHx Kap6oHOBbix, 4x>c4>OHOBbix hjih cyju><|)OKHCJiOT 
AHxpoHHHMx aHHOHHbix KpacHTenefi c noMombio paaiiHHHMx ocHOBaHHH, b Ka^ecTse Koropux 
MOiyr 6krrb HcnojiK30BaHtJ nanpooKHCH MerajtnoB, ajmcj>aTH i iecKHe hjih reTepoipiKjiHHecKHe 
aMHHOB huh raspooKHcefi Terpa3aMemeHHbix k3thohob aMMOHHx. Hcncuib3yeMwe khghottu 
KpacHTejiefi npe#BapHrejn>HO onnmaiOT or MHHepanbHwx cojiefi, HanpHMep npOMMBaioT c 
noMombio cojihhoh khcjiotm c nocjieflyiomeH cymKefi npn 100°C. 

flpyroH MCTOfl nojiyneHHfl 3aionoHaeTCH b HarpeBaHHH pacrBopoB aMMOHHHHHx cojiefi 
ZtHxpoHHHtix . aHHOHHiix KpacHTejiefi c paccHwraHHbiM KOJiHHecTBOM cooTBercrByioiijero 
ocHOBaHHH npn TeMneparrype BMme 60°C, npn Koropofi BtmejwiomHHCH aMMHax yjieraer h 
o6pa3yerca coonrBerrcTByiomaH CMeniaHHaa cojib, b Koropofi b KanecrBe ojpioro m kbtrohob 
6yAer aMMOHHHHWH. Moiyr 6bm> TaioKe HcnojiKJOBaHbi o6bnHbie peaxuHH o6MeHa ksthohob 
c Hcnojn>30BaHHeM hohhoo6mchhmx cmoji hjih MeMGpaHHofi xexHOJionm. 

TpetHH 6ojiee yHHBepcajibHMH cnoco6, npHroAHbifi jyw nojiyHemw HecHMMerpmHwx 
cojiefi ahxpohhhux KpacHTenefi, coflep^Kamnx opraHmecKHe KarooHM, 3aKjnoHaercH b 
o6Mene pa3JiHHHbix hohob c Hcnojn&OBaHHeM mctoaob MeM6paHHOH TexHojioraH, Koropue 
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no3BOJunar raioKe ocymecTBjwn> OAHOBpeMeirao h OHHcncy pacroopoB ahxpohhhmx 
xpacHTejiefi. 

JSflx nojiyqeHHH accoimaxoB OTxpomHtix KpacMTenefi, co^ep^camHx HOHoreHHbie rpynnw, 
huh hx CMecefi c no KpaimeH Mepe oahhm MOJieM noBepXHOcraoaKTHBHwx hohob hjih hx 
CMecefi Moryr 6bm> Hcnojn&OBaHbi hcckojibko MeroflOB. 

OflHH H3 cnocoGoB 3aKjnoHaercH b HeirrpamoauHH pa36aBjieHm>ix pacrsopoB 

COOTBerrCTByiOmHX KHCJIOTHWX 4>°P m flHXpOHHHMX aHHOHHMX KpaCHTeJiefi C IIOMOmMO 

ajra^aniHecKHx hjih rerepoimmiBraecKHx 2mhhob hjih nmpooKHcefi Terpa3aMemeHHMx 
KarrHOHOB aMMOHHs, coflepacamnx b KanecrBe OAHoro H3 3aMecTHTejiefi ymeBOAopo^HMH 
paOTKan c 8-18 yraepOflHbix arroMOB. Hcnojn>3yeMwe KHCJiorbi Kpaorrejiefi npeoBapirrejibHO 
OHHmaioT or MHHepajn>HMx conefi, HanpHMep npoMbmaior c noMombio cojixhoh khcjiotm c 
noaneayiomefi cymxoH npn 100°C. 

^yrofi MeroA nojiyroHHH 3aKjnoHaercH b HarpeBaroiH pacrBopoB aMMOHHHHtix cojiefi 

AHXpOHHHBDC aHHOHHblX KpaCHTCJiefi C COOTBCTCTByiOIUHMH nOBepXHOCTHO-aKTHBHWMH 

ocHOBaHHXMH npH xeMneparype Bbnne 60°C, npH KoropoH BbmejraiomHHca aMMHaK yjieraer h 
o6pa3yerca cooTBercrByioiiiHH accoimar. Moiyr 6tm> TaicKe Hcnojn>30BaHbi o6i>raaie 

peaKUHH o6MCHa K3THOHOB C HCII0JIb30BaHHeM HOHHOo6MeHHMX CMOJI HUH MeNf6paHHOH 
TCXHOJIOIUH. 

Tperafi cnoco6, npHrojmwfi jjjix nojiy^eHM accoimaroB jhoGjwx flnxpoHHHbix 
KpacHTejiefi, coflep:xcamHx HonoreHmie rpynnw, huh hx CMecefi c no KpaftHefi Mepe oahhm 

MOJieM nOBepXHOCTHO-aKTHBHMX HOHOB HJIH HX CMecefi, 3aKJIK)HaeTCfl b o6MeHe pa3Hwx HOHOB 

Ha noBepxHocTHo-aKTHBHue HOHM. 06mch mo^cct 6bm> ocymecrBjieH c Hcnojib30BaHHeM 
MeroAOB MeM6paHHOH TexHOJionm, Korropue hosbojuoot raxme ocymecTBJixrb ojmoBpeMeHHo 
h oHHcncy pacrBopoB accoitnaroB jmxpomHbix KpacHTenefi, coAep^caiuHx HOHoreHHwe 
rpyimbi, hjih hx CMecefi c no xpaHHefi Mepe oahhm MOJieM noBepxHOcrao-aKTHBHJbix hohob 
hjih hx CMecefi or nocropoHHHx HeopraHHHecicHx h opramreecKHx npHMecefi. BBeaeHHe b 
pacTBop b npoqecce MeM6paHH0H ohhctkh paararmoro nma komjuickcohob, HanpHMep 
TpHJiOHa B hjih «KpayH-3<J)HpoB)), no3BOJiaer roGaBHTbca or MHoroBajieHTHbix KaraoHOB (Ca, 
Cu, Al h jsp.) y Koropue Taicace Moiyr npmHHofi o6pa30Bamts MHKpOHacnm h ocaoica. 

Pjix 4>opMHpoBaHHH nojwpH3yiomero nojcpbrras H3 HepacrBopHMoro b bow OTxpoHHHoro 
KpacHTejM h/hjih nHraeHra, He co^ep^camHx HOHHoreHHwx hjih rnflpo4>Hjn>Hwx rpynn, hjih 
hx CMecefi, Koropue, Kaic npasiuio, iuioxo pacrsopHMH h b 6ojn>niHHCTBe opraHHHecxHx 
pacTBopHrenefi Moiyr 6wrb Hcnojn>30BaHi>i pa3jmHHbie MeroflM. 
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Tax, 4>opMHpOBaHHe nojinpicyiomHx noKpuraH Ha ocHOBe Ky6oBwx KpacHTejieii, 

aHTpaXHHOHOBMX IipOH3BOHHbIX, nepHHOHOBblX H nOJIHUHKJIOXHHOHOBblX COeflHHCHHH MO£teT 

6bm> ocymecrBJieHO cjieayiomHMH cnoco6aMH: 

- HaHeceHHe Ha noBepxHocrb noajioaocH c OOTOBpeMeHHOM opHeimipyiomeM bo3achctbhh 
pacTBopoB HeopraHHHecKHx m opraHmeciafx cepHoxncjibix 3<J)HpOB BoccraHOBjieHHbix fyopu 
yKa3aHm>ix KpacirrejieH (nma Ky6o30Jiefi), Koropbie Moryr HaxooHTbcn b jmorpormoM 

TKHflKOKpHCTaJIJIHHeCKOM COCTOXHHH. C(j)OpMHpOBaHHBIH TBKHM o6pa30M OpHCHTHpOBaHHMH 

cjioh cepHOKHcnwx 3<J)npoB noaepraioT aajiee okh cjnrrejiBHo My nmpojircy. IIpH stom Ha 
noBCpxHocTH o6pa3yercH opneHTHpoBaHHbiH cjioh yace HepacTBopHMoro b Bo^e KpacHTejw. 

- HaHeceHHe Ha noBepxHocrb noonoxocH c OflHOBpeMeHHtiM opneHTHpyiomHM BcrafleficTBHeM 
BoccraHOBjieHHbix $opM yKa3aHHbix KpacHnrejieH (rana jieHKO-coeAHHeHHfi) b BHfle pacrBopoB 
pa3JBHTOi>ix cojien (HeopraHHnecKHx h opraHH^ecKHx), Koropue Taicsce Moryr HaxojtfrrbCH b 

JIHOTpOnHOM ^KHAKOKpHCTaJIJIHHeCKOM COCTOHHHH. C(j)OpMHpOBaHHbIH T3JCHM o6pa30M CJIOH 

oajiee nojtBepraercH xHMHHecicoMy hjih 3 jieicrp oxHMmecKOMy oKHCJiemno c o6pa30BaHHeM 
opneHTHpoBaHHoro cjioh yxee HepacTBopHMoro b BOfle KpacirrejiH. 

- fiflx nojiyneHHH nojiHpH3yiomero noicpbiTHH Ha ocHOse HepacrBopHMMx b BO#e 

CHMMeTpHHHfaDt H HeCHMMeTpHHHbDC npOH3BO#HbIX ^(})eHlt[IAHHMHflOB H OT6eH3HMH£a30JIOB 

3,4,9, 1 0-nepHJieHrerpaKap6oHOBOH khcjiotw (II IKK) Moryr 6bm> Hcnojib30BaHbi cooTBer- 
CTByiomHe npoH3BOAHue l,l , ^HHa4inrHJi^,4\5,5\8 > 8 , -reKcaK^)6oHOBOH khcjiotbi (BITCK) b 
BH^e pacrBopoB HeopraHHnecKHx h opraHHHecKHx cojiefi, Koropbie Taicsce Moryr HaxoflHTbCH b 
jraorponHOM acH^KOKpHcrajumHecKOM coctohhhh. Ilpn AajxbHeiimeH xhmhhcckoh h 
3jieKTpoxHMHHecKOH BOCCTaHOBHTejiBHOH o6pa6oTKe hjih Y<& o6nyneHHH npoH3BOAHbie BTKK 

OHKJIH3yiOTCH C 06p330BaHHeM OpHeHTHpOBaHHOIX) CJIOH npOH3BOflHMX 11TJKK. 

- Cjie^rjnomHH cnocoG, npHroAHbm TaioKe h aiih 4>opMHpoBaHHH nojrapiGyiomHX noKpuraH Ha 
ocHOBe imrMeHTOB, 3aKjnoHaercH b HaneceHHH Ha noBepxHocrb nojtnoxcKH c OAHOBpeMeHHbiM 
opHeirrapyiomHM BcaaeHCTBHeM jmorpoimbix xcHjpcoKpHcrajtnHHecKHx pacrBopoB 
OTtxpOHHHbix KpacHTenefi h/hjih rrarMeHTOB b cepHoii khcjioto hjih ojieyMe pa3JnroHOH 
KOHqeinpauHH . 06pa30BaHHe HepacTBopHMoro b Bojje opneHTHpoBaHHoro cjioh npoHcxo^HT 
npn nocne^yiomeM ocrropoxcHOM pa36asjieHHH KHcnorbi boaoh, Koropoe Mooter npoHcxoAHTb 

HpH C030aHHH BUR CJIOeM 100% BJia>KHOCTH. 

OopMHpoBaHHe ^ByjiyHenpejiOMjunomeiD cjioh Ha noBepxHocrH iioajioxckh non 
fleficTBHeM cflBHroBoro ycHJiHH Moxter ocymecTBJiHTbCH npn HaHeceHHH pacrBopoB c noMo- 
mwo (Jttuibepbi hjih paxejiH, nocjiejmidi MO^ceT 6birb HoaceBoro both i^annHmpHMecKoro rana. 
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IIpH 4>opMHpOBaHHH flByjiyHenpejiOMjraiomero gjio* b KanecrBe aonojiHHTejibHoro 
opueHTHpyiomero bo3^6hctbhx MOiyr 6bm> Hcnojn>30BaHbi MaraHTHbie, 3JieKTpoMarmrrHbie h 
3JieKTpocTaTHqecKne ncwra, Koropwe Moryr npHMeHjm>CH b cjiyqaax, Koraa speMH HaHCcemw 
He orpaHHHeno huh «na HaroroBjieHHH nojinpicyjomero noKpbmw HcnojiwyiOTCH 
pa36aBjieHHue pacTBopbi. 

J\fl* nojiyqemra flByjiyHenpejiOMjuwomero cjioji Ha ocHOBe MerajwoKOMimeKCHHx 
KpacHrejiefi Moacer 6bm> HcnojiKjOBaHa Merajuiroamm Kpaarreneif HenocpeacrBeHHo Ha 
noBcpxHOCTH ikuuioxckh. C 3toh ijejn>io Ha nozum^ocy npeABapHTejibHo HaHoarr (HanpHMep, 
HanpaBjieHHWM HanbuieHHeM) opHeHTHpOBaHHMH cjioh okhcjiob MerajuiOB, nocjie Hero 
noBqpxHOCTb o6pa6arn>iBaercH pacTBopoM cooraercrByiomero KpacHTejw. IIpH otom MOiyr 
6bm> nojiyneHbi yjn>TparroHKHe opHeHropoBaHHue cjioh HepacrBopHMux b Bojje 
MerajuioKOMiuieKCHbix KpacnrejieH, ocoGemio npHro^Hwe jyra rororoBJieHHH 
HHTep4>epeHJHHOHHOH pa3HOBH#HOCTH 3axBjixeMoro nojiaproaTopa. 

Eojiee yHHBepcaju>HMH cnoco6 nojiynemiH flByjiyqenpejioMJwiomen) cjioh Ha ocHose 

HepaCTBOpHMUX B BOJXt AHXpOHHHbDC KpaCHTCJiefi H/lUIH HHTMeHTOB 3aKJIK)HaeTCfl B 

HpHroTOBjicHHH cneipiajibHbix BMnycKHMx fyopu, KQTOpue nojiynaioT AHcneprapoBaHHeM 
yK83aHHMx KpacHrejien no nojiyneHHH ainGOMerpHHHbix nacTHq pa3MepoM He 6ojiee 0.5 mkm 
h cooraomeHHeM whhki k OTaMerpy nacmnx He MeHee 20. JSjw craSHmoaqHH tskhm 
BwnycKHbix (|)opM HcnojHxjyKrrcH pa3jmHHwe noBepxHOCTHo-aKTHBHwe BemecTBa. Ha ocHOBe 
nojiyneHHbix BbmycKHbix $°P M nrroBjrrcH BMCOKOKomjeHTpHpoBaHHbie (coaepacaHHe 
OTxpoHHHoro KpacHTejw h/hjih immeHra hjih hx cMecen He MeHee 10%) CHcreMbi b 
pa3JiHHHwx pacTBopHTejiax, BKmoHax bo Ay, b MOHOMepax hjih pacnjiasax nojniMepos. IIpH 
3tom noJiyneHHbie chctcmu Moryr Haxo^HTbca h x^gKOKpHCTajunriecKOM cocto*hhr IIpH 
HaHeceHHH Taicnx BHcoicoKOHueHTpHpoBaHHMx cHcreM Ha noBepxHOCTb noonoxoai npH 
OAHOBpeMeHHOM opHemnpyiomeM B03fleHCTBHH c nocjieflyiomeH coorBercrByiomeH 
o6pa6oncoH o6pa3yerca AByjiyqenpenoMjmontHH aHH3onponHo norjiomaiomHH cjioh. B 
cnyqae yoaaeHHH pacxBopBrrejia (ncnapeHHeM hjih pa36aBjieHHeM c nocjieayiomeH 
npoMbiBKoif) o6pa3yercfl nojinproyiomee noKpbrrae cocroflmee b ochobhom H3 AHxponrooro 
KpacHTejiH h/hjih imraeirra. B cnynae npHMeHemra MOHOMepa hjih pacmiaBjieHHoro nojiHMepa 
o6pa3yerca nojiapHsyiomHe noicpbrrHx c (xmbmeii tojiiechhoh Quo 5 mkm). 

Bu6op cnocoGa HaHeceHHH onpeaejiHercfl Taioxe h rnnoM iiotuio^kkh, b KanecTBe KoropoH 
MO^cer 6wTb iBepaaa hjiockm, c<j)epHHecKaa hjih umiHimpHHecKafl, npo3paHHaa huh 
orpaacaiomaH noBepxHocn> opramreecKoro hjih HeopraHmecKoro creima, CHjoncaraoro 
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creiena c HanbmeHHMM nojiynpoBOflHHKOBbiM anoeM, ruiacraHw xpeMHiw c h antm chhmm 

CJTOeM amOMHHHX. 

JSjvi (J>opMHpOBajfPW AByjiyHenpenoMjwiomHx aHH30Tpoimo norjiomaiomHx cjioeB, Moryr 
6wTb npHMCHeHbi cjie,ayK)mHe cranoaprHMe cnoco6i>i: HaHecemie bsjimkom, paxenbHHM 
hoxcom, paKeneM b (J)opMe HeBpamaiomeroca mumHapa, HaHeceHHe c noMomwo meneBofi 
(|)Hjn>epi>i h Apyrae. Jipsi ototo Moacer 6im> HcnojndOBaHO nniOBoe o6opyaoBaHHe jyw 
HaHeceHiw paajmHHUx noxpurHH, nanpHMep ycraHOBKH JiaKOKpacomofi npoMbnnjieHHocra, a 
raicace nojmrpa<j>mecKoe o6opynoBamie pa3jmHHiix thitob, BKjiKma ycraHOBKH ana 
4>jieKCone*zaTH. 

B psfle cnynaeB nocne HaHeceHHa cuofi noflBepraerca cymxe c uenwo yzjajieHHa 
pacTBopHrejiefi. B apyrax cnyqaax, Hanpinnep jwi TepMomiacrHHHwx nojiHMepHwx 
MarepnajioB h croicjiyioiicHxca MarepHajiOB, HaeeceHHUH onofi oxjiaat^aerca nocne HaHeceHH*. 

^yrnMH MeroAaMH, Koropue mohcho HcnojH&OBarb jura nojiyqeHHa 
j^ByjiynenpejiOMJwiomHx aHrooTpoimo nomomaiomHX anoeB ro MarrepaajiOB, o6pa3yiomHx b 
npoqecce HaHeceHHfl ^cHflKOKpHCTajuiHHecKOH <J>a3y, HBJwerca HaneceHHe ototo Marepnajia no 
U.S. Patent No 2,524,286 Ha noanoxKy, roHanajitHo noztroTOBJieHHyio jura opHemamni 
scHAKOKpHCTajuzHHecKOH <J>a3ii. 0#hhm H3 TaKHx mctoaob cjiyaarr OflHOHanpaBjieHHoe 
HarrapaHHe hoaikukkh hjih npe£BapHTejn>HO HaHeceHnoro Ha Hee tohkoid nojmMepHoro cnoji, 
H3BecTHoe h npHMeHneMoe jura opHeHTamoi TepMorpoiiHMx HTOKOMOJieicyjiHpHMx 
^KHAKOKpHcrajiJiHMecKHx cMecefi npn H3roroBjieHHH 3KK-^HCiineeB. 

Eme oahh Merofl nojiyneHHa AByjiynenpejioMjiaioiuHX aHH30rpoiiHO noraomaionmx anoeB - 
3TO H3BecTHwfi MeTOfl (JjoroopHeHTaitHH npe,ziBapHTejn>Ho HaHeceHHoro ravt hjih hhum cnoco- 
6om cjioa c noMomwo ofxnyneHHH ero jmHeirao nojwpjcoBaHHbiM yjrbTpacJmojieroBiiM cbctom. 

flpn HaHeceHHH AByjiynenpenoMJi^mnx aHH3orponHo norjiomaiomHx cnoes m 
TepMorpomiLix nojiHMepHwx MarrepHanoB Moryr 6bm> npHMeHeHW aKcrpyaepw, b tom HHCJie 
HMeiomHe HecxojiBKO iuiockhx $Hjn>ep h no3BOJWK>nme HaHOCHTb 3a oahh npoxojj cpa3y 
HecKOJibKo cjioeB pa3Hbix nojiHMepHMX MarepHajiOB Tpe6yeM0H TOJimHHbi. 

IlepeTOCneHHMe Btime Marrepnajiu, cnoco6w hx npHTOTOBJiemra a mctoj^m (JjopMHpOBaHHH 
Ha hx ocHose AByxrynenpejiOMjiHionuix aHJooTpormo norjiomaiomHX cjioeB Moryr 6wn> Taicace 
Hcnojib30BaHw npn icnrroBJieHHH nojwpjcaropoB flpyrax -ranos h 3KKH ajieMeeroB, 
npHBe^eHHBDc muxe b npejpiaraeMOM H3o6pereHHH. 

TTpeAnaraeMMfi norapraarop HHrepe^epeHUHOHHoro rana Moxcer 6tm> BwnojmeH wk 
KOM6HHHpoBaHHUM, T.e. pa6oTaioimiM KaK "Ha OTpaaceioie", Tax h "na nponycKaHHe", Tax h 
Ana pa6orw toju>xo "Ha onpaaceHHe". B arox anyqaax BapHawroM BwnojmeHHa hbjihctch 
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nojwproarop, kotopmh coaepHarr no xpaHHen Mepe omo CBerooTpaacaionuiH cjioh. 
CBeroorpascaiomHH cjioh Moxcer 6bm> MerajuraqecKHM. HaHeceHHe CBeroorpaacaiomero 
cnoa no3BOJMCT TaioKe BuSHparb orrrHMajibHHe wm HHTep<J)epeHimH Koa^mmeirrbi 
orpaxceinui or rpainm nojwpn3aropa. 

IlpH roroTOBjieHHH nojwpicarropa Ha nojUKHKicy nepBWM co cropoHbi noflnoaocH mo*cct 
6hm> HaHeceH KaK CBerooipaacaioiijHH cjioh (3epicajio nojorocrwo hjih nacroHHo 
OTpamajomee), rax h AByjiyHenpejiOMUHtommi amDOTponHo norjiomaiomHH cjioh. 

OrpaacaioiimH cjioh Moscer 6trn> bkoo iraeH KaK m Merajuia, rax h b Bime MHorocjiOHHtix 
OT3JieicrpHHecKHx 3epicaji H3 Hepewyroumxca cjioes MaTepHajiOB c bwcokhm h hh3khm 
noKa3arreji5iMH npenoMJieHHH. 

MerajuiHHecKHe noicpbn™ flocraroHHo npocro HaHoorrc*, HanpHMep TepMmecKHM 
HcnapeHHeM b BaicyyMe, ho npn 3tom b hhx HMeer Mecro noniomeHHe CBera, hto yMem>maer 
nponycKaHHe (orpaaceHHe) nojiaproaropa. #jw nojiyneHHH orpaacaiomwc MenuunrcecKHx 
noKpbrrHH Moryr Hcnojn>30BaTbCfl ajnoMHHHH (Al), cepe6po (Ag) h flpyrae Merajua>i. 

B cnynae mhotooiohhwx jpojieierpHHecKHx 3epxaji noniomeHHe CBera b hhx OTcyrcrByer, 
ho npoijecc hx HaHecemiH flOBOJibno cnoaceH h TpyAoeMOK. JJjw arax noKpbrrafi Moryr 
Hcnojib30BaTbCH Ti02, MgO, ZnS, ZnSe, Zr0 2) kphojiht h nojmMepbi b KanecrBe MarepnajiOB c 
bucokhm noKa3areneM npejioMjieHjra, a b KaHecrae MarepnajioB c hh3khm noica3aTejieM 
npejioMJiemci - Si0 2 , AfeQj, CaF 2 , BaF 2 , MgF 2 , A1N, BN hjih nojimnepw. 

flna HaHeceHHa orpaacaioniero ciioa Ha nofljioaeKy hjih Ha nojiapraarop Moryr 6bm> 
npHMGHeHbi cjieflyiomae craHflapTHwe cnoco6u, HanpHMep, xepMH^ecKoe HcnapeHHe b 
BaicyyMe, HaHeceHHe b napax c nocjieayiomeH repMHHecKoii o6pa6orKoii, MarHerpoHHoe 
pacmuieHHe. 

B KaHecrBe Marepnajia noAJioxncH, Ha Koropyio Moacer 6un> HaHeceH nojwproarop, 
pa6orraiomHH Ha "npocBerr" h, bosmoxcho, flonojmHranbHo Ha "orpaaceHHe", Moryr 6bm> 
Hcnojib30BaHW jno6bie Marepnajibi, npo3panHbie b flHana30He pa6oHHx warn bojih, HanpHMep, 
KBapu, CTeKjio 2 nojmMepbi h flpyrne. 

B KanecTBe MarepHajia nofljioaocH, Ha Koropyio Moacer 6wn> HaHeceH nojwproarop, 
pa6oraiomHH tojh>ko Ha "orpaaeeHHe" Hapwy c MarepnajiaMH, npo3paHHMMH b #Hana30He 
pa6oHHx ahhh bojih, HanpHMep, raapij, creicno, nojmMepbi h Moryr 6wn> Hcnojn>30BaHu 
Tarace jno6we apynie MarepHajiw, Henp03pa™we b «nana30He pa6oHHx juihh bojih, 
HanpHMep, Merajinw, nojiynpoBojxHHKOBbie Marepnajibi, CHrajtuu, nnacrMaccbi h tfpyrae. 

Hcnojn>30BaHHe yK33aHHoro flByjiynenpejiOMJiHiomero aHH3orponHO nomomaiomero Gnoa 
c npoH3BQin>HOH TOummsOH, to ecn> npn KoropOH He peajiroyerca HHrep^epeHUHOHHWH 
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3KcrpeMyM Ha BMxo#e no;rapH3aropa no KpaHHefi Mepe fljra o#hoh jmHeHHo-nojispH30BaHHOH 
KOMnoHeHTM CBera, no3BOJwer co3nan> TaioKe nojiapmarop AHxpoHrooro iMna. 

^yjiynenpejioMjunonuiH aHraorpoimo nonnomaiomHH cjioh npeflcraBjiaer co6om 
opHeKinpoBaHHWH b onpeaejieHHOM HanpaBJieHHH MOJiexyjwpHO ynopwoMeHHWH cjioh 

KpaCHTejIH, B KOTOpOM IIJ10CKOCTH MOJieKyjI H JlftKaHpie B HHX flHnOJlbHWe MOMeHTbl 

OAHopojtHo opHemnpoBaHw OTHocirrejibHo HanpasjieHHH, Koropoe 3aaaerca jihGo 
noBepxH octhoh aHTOOTpoimeH, jih6o HanpaBJierofeM MexaHHMecKOH opneHTaxmH. 

XIpHHunn fleficTBHa yKa3aHBoro nojiaproaropa ocHOBaH Ha tom, hto h enoiwp H3o b aHHMH 
cbct npH npoxoxcHeHHH nepe3 yKa3aHHMH cjioh Hacmraao norjioxqaercH xpomo4k>phoh 

CHCTOMOH KpaCHTeJIH. IlpH 3TOM IipOXOflHT TOJIbKO Ta HaCTb CBCTOBMX BOJIH, B KOTOpMX 

HanpasjieHHe KOJie6amiH 3JieKTpmecK0M cocraBJunomeH 3jieicrpoMarHirraoro nojw 
nepneHflHKyjiapHa jmnojitHOMy MOMemy onTHHecicoro nepexoAa ((J)nr.4). 

Heo6xoAHMO npn 3tom OTMeraTb, hto b 3aBHCHMOCTH ot HcnojiKjyeMoro KpacHTejm 
3a^BJiHeMBiH nojiaproarop cnoco6eH o6ecne™BaTb nojwproannio He tojibko b bhahmoh nac™ 
cneicrpa, ho h b y<X> ofwiacmi, a xaioice Gjudkhch UK o6jiacTH. B cjiynae Hcnojn&OBaHHH 
zmxpoHHHux KpacHTejiefi c norjiomeHHeM tojibko b YO oSjiac™, AByjiyqenpejioMJixKHiuiH 
cjioh Moacer 6mtb HcnojiKJOBaH b itaiecTBe 4>a303a#ep3KHBaK>mHx cjioeB. 

CymecTBeHHWM otjikhhcm nojrapH3aropa AHxpoHHHoro nma no H3o6percHHK> ^bjihctch to, 
x fro no KpaHHefi Mepe o#hh AByjiynenpejiOMJwiomHfi aHrooTpoimo norjiomaiomHH cjioh, 

C^OpMHpOBaHHMH H3 KpaCHTeJiefi (II - VI) H/HJIH H3 HepaCTBOpHMOIX) B BOfle AHXpOHHHOrO 

KpacHTejra h/hjih nHTMenra, He coaepacamnx HOHHoreHHbie hjih nmpo<f>Hjn>Ht>ie rpyimu. 
Hcnojib30BaHHe yna3aHHMx KpacHTejiefi no3BOJwer: 

- ynyHuiifi'b nojinpicanHOHwe xapamrepHCTHKH h cosftaxb BMcoKoa^x^eKTHBHMH 
6e3^e4)eKTHWH nojiaproarrop, Koropbifi b otjihhhc ot H3Becraoro nojiapraaropa no 3amKe 
PCT WO 94/28073 (1994) oftoaoaer Hapa#y c hh3Ko3 3JieKTponpoBOflHOcrbK) 
KOHTpojmpyeMOH cnoco6Hocn>K> k opneHraixHH 5KK; 

- co3Aan> nojraproarop, o6jia^aiomnH Hapjmy c xopomHMH orajieKipmecKHMH CBoiicTBaMH 

BMCOKOH yCTOHTOBOCTbK) K fleHCTBHIO BJiaTHj 

- pacinHpHTb accopTHMeHT KpacHTejiefi, npnroAHMX nna H3n>TOBJieHHH BMCOK03<})(|)eKTHBHWx 
nojMproaropoB. 

B crrjiHHHe or KpacHTejiefi, Hcnojib3yeMbix jura H3roroBJieHHH H3Becnioro nojiaproaropa no 
3a«BKe PCT WO 94/28073 (1994), npHMeHenne yica3aHHWx KpacimyieH (n - VI) no3B0Jwer 
peryjmpoBarrb rH#po(|)o6Ho-ntapo4)HJiBHi>iH 6anaHC b MOJienyjie jmxpoHHHoro KpacHrejw, mo 
HMeer 6ojn>moe 3ushchhc wr o6pa30BaHHa jmoTpomiOH ^cH^KOKpHcrajuraHecKOH (JEKK) 
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4>a3M. Tax, co3flaHHe onpeaejieHHoro ra^po4>o6H(>rKwpo4)HJifcHoro 6ajianca jmnHerc^ oahhm 
H3 ycnoBHH o6pa30BaHH5i H3 Tdxnx MOJiexyji KpacHTenH HaAMOJiexyjixpHBix arperaroB, npH 
AOCTH^cemiM onpe^ejieHHoii KomiempaipiH xoropux pacrBop nepexo^HT b ynopjmoneHHoe 
^cHAKOKpHcrajuraHecKoe cocroOTHe. Ilpn HaHeceHHH pacraopa b JEKK coctoxhhh Ha 
noBepxHOcrb noano^acH npH oflHOBpeMeHHOM opHeimipyiomeM B03fleficrBMM mo^cct 6bm> 
c4>opMHpoBaH AByjiynenpenoMjiHionpiH aHH30Tpormo norjiomaiomHH cjtoh, b xoropoM 
iuiockocto xpoMo4>opHux chctcm MOJieKyji AHxpoH^Horo KpacHtejw h Jiexcanme b hhx 
AHnojibHiie MOMeinu oiTTHHecKoro nepexooa ojpiopojmo opneHropoBaHM orHocifrejibHo 
HanpaBjiemw, Koropoe mo^cct 3aflaBan>ai hh6o noBepxHOcraoH aHmoTponaeH, jm6o 
HanpasjreHHeM MexaHmecKofi opHeHTaijHH, jih6o B03fleHCTBHeM MarrorrHwx hith 
3JieicrpoMarHHTHLix nojiefi 

Oco6eHHo CHjn>Hoe BiiHusHHe Ha rnApo4>Hjn>Ho-rH^po4>o6HfaiH 6anaHc HaGjiKmaercH npH 
Hcnoio>30BaHHH b Ka^ecTBe no KparaeH Mepe oahofo H3 hohob opraHHHecKoro HOHa 
(KpacHTejm II- VI). 3a cner aroro y^aercH nojiy^aTb cra6HJn>m>ie jmorpoimbie echako- 
iqpHcrajinHHecKHe $33hi h ajm pacrBopoB KpacHTeneM, Koropwe b BH^e HeopraHHHecicHx, 
CHMMerpHHHMX cojiefi Hjra khcjiot He choco6hw k o6pa30BanHto JEKK <J)a3w. 

HanpHMep, b pe3yjn>Tare KOHgeHcaipai KpacHrrejieii c ELAB o6pa3yi0TCH accoipiarbi, 
o6jia^aiomHe cbohctbbmh IIAB, onrmrarrejibHOH cnoco6HOcn>io kotopmx hbjihstgh 
cicnoHHocTb k arperaijHH c o6pa30&aHHeM Mmiejui (arperaroB), b tom HHcne 

aHH30MerpHHeCKOH <J)OpMLI. 

B 3aBHCHMOcra or KOJimecTBa HOHoreHHMx rpynn, or MOJn>Horo coonrHomeHHH h Bima 
noBepxHOCTHo-aKTHBHoro HOHa MoneKyjia ^HxpomHoro Kpacirrejifl mo^cct Bbiciynarb BcaK b 
pojm rHflpo<J>Hjn>HOH (nojiapHoii) cocraBjiniomeH, Tax Bfcmojraan> 4>yHKOHK> nmpo<|)o6HOH 
Macro IIAB. HanpHMep, npH HanHMHH jupyx HOHoreHHbix rpynn b MOJieKyjie zmxpoHMHoro 
KpacHrrejM npn KOHneHcamiH ero c oahhm mojicm noBepxHOCTHO-aKTHBHoro HOHa o6pa3yerrcH 
noBepxHOCTHO-aKTHBHtiH accooHar, b KoropoM rHApo(J)ajn>HaK Hacrfe Henocpe^CTBeHHo 
CBH3ana c MQJieKyjiofi KpacHTejw. Ilpn KOH^eHcauHH fluxpoHHHoro icpacHTejw c oahoh 
HOHoreHHOH rpyiraofi c oahhm mojicm aMi|xrrepHoro IIAB 6yjxer nojiyneH accouHar, b 
KoropoM MOJieicyjia KpacHTejis 6yaer HaxoflHTbCH b rnjtpo^odaoik Macro. Hnace 6y«yr 
npHBCA&HLi pa3jnfMHwe KOM6nHaiXHM pa3m>ix thdob KpacmejieH c paMHHHMMH ronaMH 
noBepxHOCTHO-aKTHBHMx hohob h Bemecra. B pe3yjn»Tarre raKOH KOH^eHcauHH o6pa3yKyrca 
accoimarw, ofrna^aiomHe CBoficroaMH IIAB, otjehmhtcjibhoh cnoco6HOcmo Koropwx 
ABUHerca CKjioHHOCTb k arperaimn c o6pa3osaHHCM MHuejm (arperaroB), b tom hhcjic 
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aHH30MerpHHecK0H (J>opMM. MojienyjiH ^roqpoHTOoro Kpacirrejifl Moiyr 6bm> pacncuioxceHbi 
npn 3tom KaK Ha nepH<j)epHH, Tax h BHyrpH arperaroB hjih Mmienji. 

B cnynae BHyrpeHHero pacnojio^cemw MOJiexyji KpacHrejw Ha noBepxHocra 
flByjiyHenpejiOMjonomero aHH3arpoimo noniomaiomero cjioa Syayr HaxoflHTbca 
yrjieBOAopoAHbie pa^HKajiM IIAB, Koropbie xbjihiotch xopoinHM opHeHTaHTOM juix aawcon) 
Kpncrajuia. BapbHpOBamieM crpyKrypbi pawxajia mo^kho Memrrb opweHTHpyiomyK) 
cnoco6Hocn> im, hto HMeer 6ojn>nioe 3HaneHne npn rororoBjieHHH 3KKH pa3JiHHHwx ranoB. 

HajiHHHe MajionoABKacmjx opraHHHecieHX hohob b nojraprayiomHX noKpuranx 
3anBJweMoro onraHecKoro nojwpraaropa npHBOflirr k hh3koh ajieicrponoBOAHOCTH, mo b 
cbok) oHepe^b cHH^caer 3Heproncnpe6jieHHe h tcm chmmm yBejurarBaer cpox cjiyxcGbi 
mjOTOKpHcrajuiHHecKHx ycrpoHCTB. 

IloB epxHOCTHo- axTHBHBic cBOHCTBa o6ecneHHBaer TaioKe xopomyio CManHBaeMOCTb h 
aore3Hio JDKK KOMno3HUHH, npn HaHeceHHH Koropux Ha noBepXHOcro noanoxacH nocne 
BBicbixaHHM nojiynaiOToi 6e3fle4>eKTHbie oaHopo#m>ie 1111, pa3HoronmHHHocn> Koropwx He 
npeBbnnaeT 5%. 

npHMeHemie accoimaroB ahxpohhhmx KpacHTejieH (IV- VI), coflepacamnx HOHoreHHbie 
rpyimbi, hjih hx cMecen c no Kpaibiefi Mepe oahhm mojicm noBepxHOCTHo-aKTHBHbix hohob 
hjih hx CMecefi no3BOJiHer peryjrapoBaTb nwpo^oGHO-niopo^HJiBHMH 6anaHC c MOJieicyjie 
AHxpoHHHoro KpacHTejw, hto HMeer 6ojn>moe 3Ha*ieHHe wx o6pa30BaHHJi jihotpoiihoh 
^KHjpeoKpHcrajijiHHecKOH <|)a3M. Tax, co3AaHne onpeaeneHHoro rHflpo(J)o6Ho-rH^po4)HJibHoro 
6ajiaHca HBjraerrca oahhm H3 ycnosHH o6pa30BaHHH H3 ibkhx MOJienyji Kpacnrejia 
HaAMOJieKyjwpHux arperaroB, npn AoenraceHHH onpe^ejieHHOH KOHqeHTpamoi Koropwx 
pacTBop nepexo^HT b ynopflflOHeHHoe ^aizucoKpHcrajijiHHecKoe cocto^hhc 

Oco6eHHOcn>K) accoi^HanroB Ha ocHOBe ahxpohhhmx KpacHTenefi c noBepxHocrHO- 

aSTHBHUMH HOHdMH StBJIH&TCH CnOCoGHOCTB yBCJIHHHBaTb 3a CHCTT HBJieHHH COJIK>6HJIK3aiJHH 

pacTBOpHMocrb b BOfle h BOAHO-opraHHHecKHx cpe^ax HepacTB op HMbix b Bone KpacHrenen, 
hto no3BOJMer noJiynaTb nojraproaTop, b KoropoM no xpaHHeii Mepe oahh ^ByjiyHe- 
npejiOMJMnmH aHrooTpoimo norjiomaiomHH cjioh flonojimrrejibHO coAep^orr cojho6h3h- 

pOBaHHUH AHXpOHHHblH KpaCHTCJIb. B 3aBHCHM0CTH OT CTpyKTypbl flHIIOJIbHWH MOMCHT 

onTHnecKoro nepexojia cojno6H3HpoBaHHoro KpacHTejra Moacer jih6o coBnaoarb c AHnojn>m»iM 
MOMeHTOM oimnecKoro nepexo/xa accounnpOBaHHoro xpacHTejia, jih6o Haxo#HTbca non 
onpeAejieHHtiM yrjiOM k HeMy. 3to 3aBHCHT KaK or crpyKTypu noBepxHOcino-aKTHBHoro 
HOHa, Tax h or mojibhofo coorHomeHHH Kpacnrenb JIAB b accounare. 
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IIomhmo B03fleficTBHH Ha niflpo(})HJibHo-rHApo<|)o6Hi>iH 5ajiaHC npnpoaa opraHHHecicoro 
HOHa h, b nacTHocTH, noBepxHocTHO-aKTHBHoro BemecrBa OKa3WBaer cnm>Hoe Brnwrae Ha 

paCTBOpHMOCTb aCCOOHaTOB B pa3JIHHHLIX paCTBOpHTejiefi, HTO, B CBOK) OHepeflh, BJIHHeT H Ha 

pa3Mep arperaroB, h Ha npoijecc o6pa30BaHHx JDKK 4>a3bi. 

TaKHM o6pa30M, BapbHpOBamie ppyx (JjaieropoB - ra;^)0(f)HJibHO-rHflpo<|)o6Horo 6anaHca h 
pacntBOpHMOCTH accom*aroB zmxpoHTHHX KpacHTejiefi, coflepxcanjHx HOHoreHHbie rpyimw, 
hjih hx CMecefi c no Kpaimefi Mepe oahhm mojicm opramraecieon) HOHa h/hjih noBepxHOcrao- 
aicrHBHwx hohob hjih hx CMecefi no3BOJiaer peryjiHpoBan> kzk npouecc o6pa30BaHH*, TaK h 
-ran JEKK (j>a3bi. Or CToro b cboio onepeflb 3aBHCHT h creneHb MOJieKyjrapHofi 
ynop^aoHeHHOcro h, cneaoBarejibHO, nojwproaixHOHHbie napaMerpti im, o6pa3yiomerocfl 
nocjie HaHeceHHH JEKK komho3hixhh Ha noBepxHocrb nojyioacKH c nocnexyioiqHM yaajieHHeM 
pacTBopHTejw. 

QrcyrcTBHe hohob b AByjiynenpejiOMjunomeM aHH30Tpoimo noraomaiomeM cjioe Ha 
ocHOse HepacTBOpHMoro b Bo^e flHxpoHHHoro KpacHTejra h/hjih nHTMeHTa, He coAepacamHx 
HOHHoreHHMx hjih nmpo<i>HjibHbix rpymi, hjih hx CMecefi o6ecneHHBaer BwcoKHe 
AH3Jie«rpHHecKHe cBoficrBa 3amn2eMoro nojwproaropa, hto npHBOjpn* k chjdkchhio 3Hepro- 
noTpe6jieHHH h tcm caMbiM yBejraHHBaer cpox cjiyxc6bi ^aizacoKpHcrajuiHHecKHx ycnrpoHCTB. 

HcnojiKsoBaHHe nan 4 ) °P MH P° BaHHH aHrooTpoimo norjiomaiomero 
OTyjiyHenpejiOMjiHiomero ghq* HepacrBopHMUx b BO^e flHxpomHtix KpacHTejiefi hjih 
imrMeHTOB o6ecneHHBaer Hapjmy c htokoh aneicrponpoBOXHOcrbio sbzcoxyio ycrofinHBOcrb k 
ACHCtbhk) Bjiarn IIpH 3TOM Ana rororoBJiemifl 3asBJixeMoro nojwproaropa He TpeSyerca 
cmrre3 cneijHajibHbix KpacHrenefi hjih imrMeHTOB, a MOiyr 6tm> Hcnojn>30Bam>i cepHHHO 
BunycKaeMbie KpacHTem hjih irarMeHTw. 

Hcnoju>30BaHHe AByjiynenpejioMjraiomero aHraonrpoimo norjiomaiomero cjioh, 

C(J)OpMHpOBaHHOrO H3 KpaCHTCJiefl (EE- VI) H/HJIH H3 HepaCTBOpHMOFO B BOfle AHXpOHHHOIX) 

KpacHTejw h/hjih imrMeHTa, He coaepxamnx HOHHoreHHMx hjih nmpo(J)Hjn>m>ix rpynn, hjih 
hx CMecefi, no3BOJifler nojiyqarb TepMOcra6HJibHbifi h CBerocroHKHfi nojiapKoarop: 

- b KoropoM no jepafinefi Mepe ooth OTyjiy^enpejiOMJiflionxHfi aHH3orponHO norjiomaiomHH 
cnofi c^opMHposaH Ha noBepxHOCTH nojyioxocH b B*me imeHKH hjih njiacraHw H3 
opraHHHecKHx h HeopramraecKHx MarepnajiOB; 

- Kcrropwfi b xanecTBe noAixoaacH coaepxtnr AByjiynenpenoMjiaiomyK) mracTHHy hjih njierocy, 
npHHeM EpafineH Mepe ojom OTyjiy^enpejiOMjraomHii aHH3orponHO norjiomaiomnfi cnofi 
C(J)opMHpoBaH noA yrjiOM 45° k ochobhoh oumecKOH och yica3aHH0H ruiacrHHw hjih imemcH. 
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- b KoropOM no KpaiiHCH Mepe oahh AByjiynenpejioMjwiomHH aHH30Tpormo norjiomaiomHH 
cjioh coAep^cHT no KpanHen Mepe ABa <})parMeHTa npOH3BOjn>HOH ^P 1 ^ Koropbie 
OTjiHHaiOTCH ubctom h/hjih HanpaBJieHHeM och nojwpH3aqHH. 

- KoropMH AonojnmrejibHo coAepaarr no KpaihieH Mepe oahh AByjiyHerrpejiOMjuiioiAHH 
aHH30TponHO norjiomaiomHH cjioh, KoropuH coflep^orr no KpaihieH Mepe ABa ^parMema 
npon3BOjn>HOH 4>opMM, OTjmnaiomHxcH ixBeroM h/hjih HanpaBJieHHeM och nojurpH3aijHH. 

- KoroptiH flonojmnTejn>Ho coflep^KHT MeaeAy AByjiynenpejiOMFwiomHMH aHrooTpoimo 
nornomaiomHMH cjioamh cjioh m npospannbix 6ecuBerHHx hjih oKpameHHbJx MarepnanoB. 

- KOTOpWH AOnOJIHHTejIbHO COAep^CHT OpHeHTHpyiOmHH CJIOH, C^OpMHpOBaHHWH H3 

HeopraHHHecKHx MarepnanoB h/hjih m paarcmHbix nojiHMepHWX MarepnajiOB. 

- KoropwH zionojiHHTejibHO coAep^cHT CBeroorpascaiomHH cjioh. 

- b KoropOM CBerrooTpa»caK)mHH cjioh BwnojmeH MerajunroecKHM. 

JlpsL rorcrroBJieHHH nojraproaropa, b KoropOM no KpaibieH Mepe oahh 
AByjiyHenpejiOMjiHiomHH aHH3cnponHO norjiomaiomHH cjioh coflepaarr no KpaHHefi Mepe ABa 
^parMenra npoH3BOjn>HOH 4>opMM, Koropbie OTjiKHaiorca ixbctom h/hjih HanpaBJieHHeM och 
nojwpH3amoi, MO»cer 6un> Hcnojib30Ban cjieAyiomnfi mctoa: c noMomwo neiara ((JmeKCO-, 
Tpa^aperraoii, bmcokoh huh nny6oKOH) Ha cjioh c oahopoahnm HanpaBJieHHeM Beicropa 
nojMpH3auHH HaHOCjrr pHcyHOK b BHAe cjioji BOAOHepacrBopHMoro nana neo6xoAHMOH 

4>OpMbI. IlOCJie OTBep3KA6HHH JiaKa He3aiAHmeHHMH CJIOH CMMBaiOT nOAXOAMAHM 

pacTBopHreneM (BOAa hjih cMecb boam c oprainreecKHM pacrBOpHTCJieM) . 3areM Ha noAnoxKy 
BHOBb HaHOCHT Apyroii cjioh, KoropbiH ornHHaerrca OBerroM h HanpaBJieHHeM Beicropa 
nojiHpH3amiH or 3aKpeiuieHHoro jiaxoBoro AByjiynenpejioMJiHiomero Gnofl. Ilocjie aroro BHOBb 
HaHocaT cjioh JiaKa TpeGyeMofi (J>opMbi, Konropun npn otom ocraBjwer He3amnmeHHHM 
npeAUAynorii pHcyHOK. Ilocjie OTBepacAerara c nocjieAyiomeH npoMMBKOH pacrBOp HTeneM 
nojiynaiOT nojiHpicauHOHHbiH pncyHOK, b xoropoM ynacncH orjiHHaiOTCH h ijBeTOM, h 
HanpaBJieHHeM Beicropa nojwproaimH. 

C noMombio paanHHHKix cnoco6oB MHoroBajncoBOH nenarn Moryr 6bm» MHorouBerHbie 
nojiHpH3ai(HOHHbie pncyHKH no Mero^y w roll-to-roll H . 

Hcnojn>30BaHHe BMecro Jiaica paajiHHHwx KJieeB nosBonser H3roraBJiHBanrb nojinpHsarrop b 
BHAe caMORJieiomHxcs nojinpicaimoHHbix iuienoK HaHeceime cjioji imes Ha 
AByjiynenpejiOMJiHiomHH aHH3orpoirao norjiomaiomHH cjioh b BHAe pHcymca c nocjieAyiomHM 
nepeHocoM ABy-nynenpejiOMjiHiomero amcoTpoiiHo noraoiAaiomero cjioh Ha jho6ok> 
noBepxHOCTb Moacer 6bm» Hcnojn>30BaHo Kan npn npOH3BOACTBe 5KK HHAHKaropoB c 
BHeinHHM pacnojiOHceHHeM nojraproaTopoB, Tax npn pa3JimHbix BHAax 3ammi TOBapHMx 



WO 99/31535 PCT/RU98/00415 

30 

3HBK0B HJIH flJM nOJiyHeHHH BCCB03MO)KHbIX UBCTOBblX 3(J)(J)eKTOB, HSJIpHMep, B peKJiaMC TLpM 

H3roroBJieHHH nojraproaropa no KjieeBoii TexHOJionm BO3M0aceH h mctoa o6paxHoro 
nepenoca: HaHecemie cjioh kjich hco6xoahmoh <Jx>pMH Ha Tpe6yeMyio noBepxHocrb, 
Hajio^ceHHH tuichkm c HaHeceHHMM Ha Hee AByjiyqenpenoMjuoonoiM aHraoTpormo 
norjiomaiomHM cxnoeM Ha Kjiefi h orpiiiB. C noBepxHOCTH iuichkh Ha Tpe6yeMyio noBepxHOCTb 
6yaer yjiajiHTbca AByjryHenpejiOMUHiomHH aHH30TponHO noniomaiontffH cjioh, 
cooTBercTByiomHH tojibko (j>opMe mieeBoro cjioa. 

IIpHMeHeHHC KpacHTejiea (II- VI) h/hjih H3 HepacrBopHMoro b BO^e flnxpoHHHoro 
KpacHTejiH h/hjih nHraeirra, He coAepxanpax HOHHoreHHbix hjih nmpo(}>Hjn>Hbix rpynn, hjih 
hx cMecefi, no3BOJi2er peajiH30Ban> TexHOJiorrao nocJiOHHoro HaHeceHHH flByjiy^enpejioMJw- 
lomnx aHH3arpoimo norjiomaiomHX cjioeB. IIpM stom Moxcer 6i>rn> nojiyneH nojmpicaTop, 
cocrojmprii H3 HecKoubKHx HaHeceHHMx flpyr Ha flpyra ^ByjiynenpejiOMJMiomHx amoorpoiiHo 
norjiomaiomHX aioeB, Kaacflbm H3 xoropbix coctoht H3 necKOJibKHx (})parMeHTOB nporo- 
BOJibHOH (J)opMbi, Koropbie Moiyr orjiHHaTbCH uBeroM h HanpasjieHHeM Beicropa nojwproaium 

IIocjie^yiomHH cjioh tofo ^ce KpacHTejw hjih Apyroro Moacer 6bm> HaHecen 
HenocpeflCTBemio Ha npejpjflymHH cjioh hjih Ha npoMe^cyTOHHMH cjioh bb npo3paHHoro 
Marepnana, KoropMH MOHcer 6bm> hh6o GecuBerHUM, jm6o OKpameHHbiM. Ilpn anroM 
HanpaBjieHHe Beicropa nojwproaoHH cjie^yiomero ghoji mo^cct mchhtbch npon3BOJH»HUM 
o6pa30M othochtcjibho HanpamieHHH ocefi nojixpmaiiHH npewnymero cjiojl 

Ilpn spameHHH iijiockocth nojwprooBaHHoro cBera b nojraproarope Moacer npoHcxo.oHTb 
npocBerjieHHe oahhx yqacrcoB h oKpaniHBaHHC apyrax (b cjiynae mohoxpomhwx 
nojiHpH3arropoB, b Koropwx pa3Hbie ynacrKH ooHoro EtBenra hm&ot pa3jnpraoe HanpaBjieHHe 
Beicropa nojwpH3amffl). B cjiynae HcnojiKJOBaHHH pa3Hwx KpacnrejieH npn spameHHH 
iijiockocth nojiaprooBaHHoro CBenra 6yaer nponcxoOTrrb jih6o HCH63HOB6HHe OKpameHHoro b 
pa3Hue UBera pHcymca (b cjiynae, Koma ynacncH pa3Horo OBera hmciot OAHHaKOBoe 
HanpaBjieHHe Beicropa nojurproaixHH), jm6o nocjieflOBareJibHoe HCHe3HOBemie ynacrKOB 
pa3Horo UBera, oTJiHnaiomHxai HanpaBjieimeM Beicropa nojrapraauHH. IlepeHHCJieHHbie 
npHMepw no JwpH3 aropoB npejjcraBjDieT rorrepec npn co3#aHHH cnemiajitHbix UBeroBbix 
34>(J)eKT0B (peimaMa, moy-6joHec), juw 3amim>i TOBapHwx 3HaicoB h ijeHHwx bhhob 6yMar. 

IIoBqyxHocTb nofljioatKH npn 4 ) °P MH P OBaHHH AByjiynenpejioMjiHiomero aHH3orrpomio 
norjiomaiomero cjkwi jjonojiHHTejibHO Moaeer 6bm> TaioKe MOAH^HiznpoBaHa c noMomwo 
paariHHHbix noflcnoeB, b tom HHCJie h ormreecicH aKTHBHwx, HanpHMep, CBeroorpaacaiomHx, b 
nacTHocTH, AH4>4>y3 HO OTpaacaionmx, ^ByjiyHenpejiOMJMiomHx hjih (J)a303a,qep^cHBaK)mHx 
cjioeB. TaKHM o6pa30M, nojiynaiOT nojwpH3arop, orjimaiomHHCJi tcm, hto Me^ny noAJio^ocon 
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h nojinproyiomHM noxpbrraeM flonojmHTCJibHO coaepxcar CBerooTpaxcaiomHH ghoh, Koropbiii 
moxcct cjiyacHTb o^HOBpeMeHHO b KOTecrBe ajieicrponpoBo^mero cnox. 

IlpH Hcnojib30BaHHH b k&hcctbc iioajio>kkh HCTBepTbBOJiHOBOH OTyjiynenpejiOMJiHionjeH 
miacTHHM Him njiemcH, HanpHMep, m hojxhbhhhjiobofo cnHpnra mjih nojiroTHJieHTepecJrrajiara, 
h HaHeceHHH AByjiyHenpejiOMjMiomero aHmoTpormo norjiomaioiqero cjioa non yrjioM 45° k 

OCHOBHOH OIlTHHeCKOH OCH IIOflJI05KKH M03KCT 6bITb H3n>TOBJieH UHpKyjWpHblH nOJIXpH3ait)p 

(4>Hr.5, a h b - HanpaBjiemie o6biHHoro h HeoGbiHHoro Jiyne'H cooTBercTBeiiHO, n - 
HanpaBJieHHe BeKTopa nojraproaiiHH nojraproyiomero cjiojj). Tojumma 
AByjiynenpenoMjifliomeH euichkh momkhsl yflOBnerBopmb cjie/tyiomeMy ycjiOBmo: 

d(iioHrie)=W4+mA/2, 

roe d - TOJimHHa nojiHMepHOH iuichkh; ^ h n« - o6MKHOBeHHbm h Heo6MKHOBeHHWH 
noKa3arejiH npcjio mjichhh^ X - anHHa bojihbi; m - qejioe hhcjio. 

ELpH (J)opMHpoBaHHn jtBynynenpejiOMjiHiomerc) aroooTponHO norjiomaiomero cjio« Ha 
nojiHMepHBix njiemcax (nojiH3THjieHrepe(|rrajiaT, nojEHKapGoHar, TpHaiternumejuiiojiosa, 
Hpyrne np03paHHwe imeHOHHue Marrepnajiw) Moryr 6bm> nojiyneHw nojwproaTopu b BH#e 
fh6khx nojispmyiomHx iuieHOK, b tom HHcne caMOKjieiomHxcH. 

IlpH H3roTOBjieHHH 3asBjiHeMoro nojrapKjaropa MOiyr 6bm> TaKace Hcnojn>30BaHw 
paamnHbie Kjien, b tom HHCJie nojiHBHHHji6yrHpajib, /yia nojiyHeHHH pa3Horo po#a 
jiaMKHHpOBaHHbix crpyKTyp, HanpHMep TpnnjieKCHbix creKOJi wn* MHorocjioihibix nueHOK, *m> 
npeAcrasjiHer HHrepec juw aBTOMo6mn>HOH npoMbnmieHHOCTH h apxnrreKrypLi. 

Kmc eudno H3 npHBe^eHHUx Tafrnmj 1-3, nojinproaropu AHxpoHHHoro *rana no 

H306pCTCHHK> oGnaOaiOT Hapwy C HH3KOH 3JieKrponpOBOAHOCTbIO, BblCOKOH yCTOHHHBOCTbK) K 

AeHCTBmo BjorarH h 6ojiee bucokhm wsxpowmbm oraomeHHeM no cpaBHeiraio c 
nojwpH3aropOM no 3a»BKe PCT WO 94/28073 (1994). 

KpoMe Toro, 3aflBJi5?eMwe nojiaproaropw o6naaaiOT OAHopozmtiMH CBoficiBaMH no 

IUIOma^H, OAHHM H3 KpHTCpHeB KOTOpblX HBJWCTCH pa3HOTOJIQJHHHOCTb 

AByjiyHenpenoMJiHioniero aHHSorponHo noniomaiomero anoa, Koropafl He npeBbimaer 5%. 
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Ta&nmja 1 

XapaicrepHCTHKH nojiapH3aropoB CBera 
Ha ocHOBe opramnecKHX cojiefi flHxpoHHHWx aHHOHHMx KpacHTejieH o6iue{j 4>opMynw (II) 



No 



KpaCHTEJIi 



M 



Pa3HOTOJI- 
mHHHOCTb, 



1. 

2. 



3. 
4. 

5. 
6. 
7. 
8. 
9. 



10. 
11. 
12. 
13. 
14. 
15. 
16. 



IIpxMOH acejrn>m 
CBeronpoMHMH O 

CMeCb flHCyjIWpOKHCJIOT 
OT6eH3HMHAa30JI0B 

Ha^rraxnm-l ,4,5,8- 
TerpaKap6oHOBOH khcjiotu 

3 -xji opHHflaHTpo h-4, 4 ' - 
AHcyjiupOKHcnoTa 
Khcjiothwh SpKO-KpaCHWH 
aHTpaXHHOHOBUH H8C 



C.I. npHMOH KpacmjH 48 

CI. aKTHBHMH HCeJITMH 1 
CI. KHCJIOTHMH JKejlTMH 1 

C.I. npsMofi CHHHH 19 

Cinecb flHcyjiwpoKucnoT 
AB6eB3HMmta30JioB 
nepHjieH-3,4,9, 1 0- 
TerpaKap6oHOBOH khcjiotm 

CI. IipHMOH (J)HOJieTOBMH 

88 

Khcjiothwh apico-CHHHH 

aHTpaXHHOHOBHH 

C.I. npHMOH fynoneTOVMR 
56 

CI. &KTHBHMH CHHHH 4 

C.I. npaMofi xceirrwH 73 

^cyjiupoKHcnora 

OTMtrrHjixHHaKpHAOHa 

^Hcyjo^OKHcnora 

THOHHAHFO 



(OHCH 2 CH 2 )3NH 
NR»* 

N-MeTHJmHpHAHHHH 

NH4* 



(OHCH 2 CHaOCH2CH 2 )3NH 
NH»* 

NH,* 



N-3THJIHMHfla30JIHHHH 

Na* 

N-MeTHJITHa30JIHHHH 

Na* 

NH 2 (CH 2 CH2NH)2CH 2 CH 2 NH3 
NH4* 

[OH(CH 2 CH 2 0) 3 CH 2 CH 2 ] 2 NH 2 
NH,* 
C6H 5 CH 2 (CH3)3P 
NH4* 



CH 3 (C3H 7 )NH 
NK, 

N-3THJDCHHOJ1HHKH 
NH4 
C6H 5 (CH 3 )NH 2 

Na* 

N-3THJTrHa30JIHHHH 

Na* 

tOH(CH 2 CH 2 0)5CH2CH 2 ]2NH 2 
NH4* 

(C4H 9 )3(CH3)P 

NIV 

NH^C^C^NHJ^H^ftNHa 
NH4* 



7 
7 
2 
2 



2 
2 
2 
2 



2 
2 
2 
2 
1 
1 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 



5 

15 
5 

18 (cHJibHoe 
pacceHHHe) 



3 

10 

5 

15 

(pacceHBaer 
cbct) 
5 
15 
5 
15 
5 

15 
5 
15 
5 

10 



5 
15 

5 
15 

5 

20 
5 

18 

5 
15 

5 

10 

5 

15 
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npoAOJDKeHHe Ta6jiHi|bi 1 





KpacHTejn> 


M 


n 


Pa3HOTOJI- 
mKHHOCTb, 

% 


17. 


CmCCB J^HCyjn>4»OKHCJIOT 

,HH6eH3HMHna30jiOB 
HatJrrajiHH- 1 ,4,5,8- 
TerpaKapSoHOBOH khcjiotm 
+ 3 -xnopHH#aHTpoH-4,4 ' - 
A«cyjn>4)OKHCJiOTa 


(OHCH 2 CH 2 OCH 2 CH2)3NH 

NH4* 




5 

15 


18. 


CMeCB AHCyjO>4)OKHCJIOT 
AH6eH3HMH^a30JIOB 

Ha^rrajiHH- 1 ,4,5, 8- 
TeTpaxap5oHOBOH khcjiotm 
+ 3-xjiopHHflainpoH-4,4 > - 
AHcyjn>4>OKHCjicrra + 
CMecb OTcyjn>4>OKHCJiOT 

AH6eH3HMHAa30JIOB 

nepHjieH-3,4,9, 1 0- 

TCTpaiCapGOHOBOH KMCJIOTU 


C6H 5 CH 2 (CH3)3P 

NH4* 




5 

18 



* H3BecrHWH nojMpH3arrop no 3a«BKe PCT WO 94/28073 (1994). 



Ta&riHiia 2 

XapaicrepHCTHKH nojMpioarropoB csera 
Ha ocHOse HecHMerpirmux CMemaHHux cojiefi flHxponHHbix shhohhux KpacirrejieH 



o6mefi (fropMyjra (HI) 



No 


KpacHrejifc 


OopMyjia 


^HxpoHHiioe 








OTHOUieHHe 








Di/Dn 


1. 


IIpflMOH xcemiiH 


f=g=0;X=X'=SO 2 ; 


15.0 




CBeronpoHHUH 0 


M=(OHCH 2 CH 2 )3NH; n=3; 








Mi=NH4; m=3. 








(I)*, M= NH»; n=6 


10.0 


2. 


CMecb AHcyjn>4>OKHCjiOT 


fHg=0;X=X'=SO 2 ; n=l, 


16.0 




,Z^H6eH3HMiyia30JiOB 


M=COHCH 2 CH 2 OCH 2 CH 2 )2NH 2 ; 






HatJrrajiHH- 1 ,4, 5,8- 


M1-NH4; m=l. 






TenrpaKap6oHOBOH 


(I)*, M= NR,; n=6 


10.0 




KHCJIOTU 






3. 


3-XJIOpHHflaHTpOH- 


f h g =0; n=l ; X=X'=S0 2 ; M=Cs; 


35.0 




4,4-AHcyjn>4>OKHCnoTa 


m=l;M,=NH4. 








(I)*,M=NH4;n=6 


23.0 


4. 


C.I. npHMOH MCejITMH 73 


f h g =0; X=S02, n=2; M = N- 


14.0 






MeTHJIIIHpHHHHHiij 








m=2; X=CO, M, =NH4. 








(D*,M=NH4,n=4 


8.0 
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KpacHTejnb 


OopMyna 


.HHxpoMcmoe 
OTHomeHHe 
Di/Dn 


5. 


TpHcyjii>{})OKHCJiOTa 

THOHHflHTO (MajIHHOBblH) 


fHg=0;X=X'=SO2;M= 

OKTHJiaMMOHHH; n= 1 ; 

Mi=Na ; m=2 
©*, M=NH4, n=3 


16.0 
0 


6. 
7. 


CMeCb AHCyjQ>4>OKHCJIOT 
fln6eH3HMHfla30JIOB 

nepaneH-3,4,9, 10- 
TerpaKap6oHOBOH 
Khcjiotm 

KhCJIOTHMH apKO-CHHHH 
AinpaXHHOHOBMH 


f h g =0; n=l pC=X'= SOa ; M= N- 
MermrrHa30JiHHHH; 

m=l;Mi=NH4. 
(I)*, M=NH4, n=2 

f h g=0,n=l; X=X'= SO2 ; M= 
(NH 2 CH 2 CH2NHCH2CH 2 )2NH 2 ; 
m=l;Mi=NH4. 
(0*, M=NH4, n=2 


17.0 

10.0 
18.5 

3.0 


8. 


C.I. 43320 Khchothmh 

-SpKO-CHHHH 


n=m =0; X=X'= SO? ; Z=NH, p=l ; 
M= (OHCH 2 CH 2 )3NH; 1=1; Mi=NH, 

;g=i 

(I)*, M=NH4, n=2 


19.0 
2.0 


9. 


Akthbhmh apico- 
cpHOJieroBMH IT 


f=0; n=2; X= SQz ; M= NH»; m=0; 
Z=S02, p=2; X=OS02; M,=K ; g=l 
(I)*, M=NH4, n=3 


15.0 
0 


10. 


Akthbhmh apKO- 
rojry6oH 2KT 


1=0; n=l;X=SOi;M= 
(OHCH2CH 2 )3NH; m=0; g=l; 
Z^SCh, p=2; X=OS02; Mi= NH4, 
(0*, M=NH4, n=3 


16.0 
5.0 


11. 


Akthbhnh acenTHH 13- 
181 


n=0;f=l;Z=SO 2 NH,p=2; 
X=X > =OS<3 2 ; M= 
(OHCH2CH 2 )jNH; m=0; g=l; M,= 
NH4; 
(I)*, M=NH4, n=2 


14.0 
3.5 


12. 


C.I. 14865 Khcjiothmh 
lepram 3M 


f h g =0; X=X'= S02 ; M,= N- 
MeninTHa30JiHHHH; n=l; 
M=NH4 ; m=l 
(I)*, M=NH4, n=2 


15.0 
3.0 



* H3BecTHMfi nojwproarrop no 3a»Bice PCT WO 94/28073 (1994). 
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Ta6jiHua 3 

XapaicrepHCTHKH nojiapH3arropoB CBera 

Ha ocHOBe accomfaroB ahxpohhhmx KpacHTejiefi, coAepacamnx HOHHoreHHwe rpynnn 
c noBepxHOCTHo-aKTHBHMMH BemecTBaMH, o6mnx 4>opMyji (IV- VI) 



No 


Kpacirrejib 


OopMyna 


3jieinponpoBOfl 

-HOCTb 

xlO" 10 om'Vcm* 1 


1. 


IIpHMOH ^ceJITUH 

CBeronpoHHHH 0 


(IV), PAV - AoaeiouiaMMOHHH; 
X^T = S(>2;nFl; 
M = NH(C2H40H)3; m = 6 
(I)*, m=7; M=NH4 


0.1 
15.0 


2. 


,HHCyjll>4)OKHCJ10Ta 
HHflHTO (CHHHH) 


(TV), PAV-fleuHjnpHMCTHJi- 
aMMOHHH KaraoH; X,X' = SOj ; n=l; 
M=Na; m=l; 
(I)*, M=NH4, m=2 


0.5 
10.0 


3. 


TpHcyjn><|)OKHCjioTa 

THOHHAHTO 

(MajnmoBbiH) 


(TV), PAV-AeipiJIIIHpHAHHHH 

KaraoH; X,X> = SO2 ; n=l ; 
M = N-MeTHjnrapH^HHHH; m=2 
(I)*, M=NKL|, m=2 - UTI nojiyron, 
Hey«aerca. 


0.05 


4. 


C.I. np^MOH 
opamiceBLiH 138 


(TV), PAV-OKTHjnpHMenran- 
aMMOHHH KarraoH; X,X' = SO2 ; n=l ; 
M = NH(C2H40H)3; m=l ; 
(I)*, NNNH4, ra=2, n=0 


0.04 
13.0 


5. 


C.I. aKTHBHMH 

xcejrraH 1 


(TV), PAV-AOAeipmaMMOHHH 
KaraoH; X^X' = SO2 ; n=l; 
M = NH(C2H40H)3; m=l 
(0*, M=NHL», m=2; n=0 


0.05 
15.0 


6. 


CI. KHCJIOTBHH 
5KCJ1TWH 135 


(TV), PAV-flOAeoHjyuiMerntiiaMHHO- 
yKcycHaa khcjiotm 
TpHsraHOJiaMHHHas cojh>; Z=0; 
p=2; X=OS0 2 ; n=l; m=0 
(I)*, M=NH 4 ,m=l ) n=0 


0.5 
20.0 


7. 


C.I. npHMOH acejrrwfi 
73 


(TV), PAV-flOfleitHjraMH^aaojiHHHH 
koihoh; X=S02, n=2; X'KX), M = 
Ba,m=2; 
(I)*, NNNH4, m=4, n=0 


0.5 
20.0 


8. 


C.I. atCTHBHMH JIpKO- 
(|)HOJieTOBUH FT 


(TV), PAV-qeTBunpHMeTRH- 
aMMOHHH KaraoH; Z=NH, p=l, 
X=S02, fH, n=0; X^SCb, M = Cs, 

g=i;m=o. 

(D*,M=NH4,m=2,n=0 


0.3 
25.0 
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IIpoAOJixceHHe Ta6jmm»i 3 







fTknn'k W% T TWA 

v^opMyjia 


3neKTponpo- 

BOflHOCTb 

xlO 10 omVcm' 1 


y. 


CI. 63320 Khcjiothmh 

JipKOCHHHH 


(TV), P AV-flOflemuiHMHa- 
a30JiHHHH KarraoH; Z=S02, p=2, 
X=OS02, £=1, n=0; X'=S02, M = 
Na, m=2; g=0. 
(I)*, M=NH4, m=3, n=0 


0.7 
20.0 


10. 


CI 50315 Khcjiothmh 
TeMHO-rojiy6oH 


(V), PAV- OKTHjicyjn»4>aT; g=o j 
m=2;X=S02,M = NH4; 


1.0 


11. 


CI. 44025 Khcjiothmh 
3ejieHMH3K 


(V), PAV- aofleuHjicyjib<})OHaT; 
g=0, m=2; X=S02, M = NIL,; 


0.5 


12. 


CI. OCHOBHOH CHHHH 

A 1 

41 


(VI), PAV - 2-nvQx>KCH-3- 
(flOfleuHjrrpHMerHJiaMMOHHH)- 

nponaHcyjn>(J>aT, 
TpmraHOJiaMHHHaH cojn>; n=l 


0.5 


13. 


CI. OCHOBHOH CHHHH 4 


(VI), PAV - 2- 

(^HMeTHJIOKTHJiaMH- 

flonpoimjiaMMOHHH)3TaHcyjib4)aT, 
N-MerajinHpHAHHHH; n=l 


0.2 


14. 


MenuieHOBMH rojiy6ofi 


(VI), PAV - KHMerHjiAOAeixHJi- 

aMMOHHHyKCyCHOH KHCJIOTW 

TpHaraHOJiaMHHHaH cojib; n=l 


0.5 


15. 


CI. OCHOBHOH 22 


(VI), PAV - OKTHJVUiMCTHJI- 

aMMOHHfbnraHcyjn4OT, 
aMMOHHHHan com>; tF=I 


1.0 



* H3BecrHHH nojispraarop no 3asBKe PCT WO 94/28073 (1994). 
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Cjiejjyer orMeroTb, hto nepenHCJieHHue Bbnne nojwpH3aropbi kbk flHxpoHHHoro, Tax h 
HRrep^epeHmiOHHOTX) rana Ha ochobc AByjiynenpejiOMjunoiuHx aHroorpoiiHO nornomaioiuHx 
cjioeB, HMeiomHx no KpaimeH Mepe o#hh noKa3aTejn> npejioMjieirai, B03pacraiomHH npn 
yBCjiHHCHHH ^jiHHbi bojihh, npejmanaraiOT Hcnoju&OBaHue He 6ojiee 50% aHepnro 
naoaiomero ceera. 

Hcnoju>30BaHHe flByjiyHenpenoMjraiomero cnox c anoMajn>HOH zmcnepcneH no3Boxwer 
TaioKe co3flan> nojinproarop, Koropufi oGecne^HBaer npeBpainfeHHe b nojispH30BaHHoe 
rojiyneHHe npaicTHHecKH Bcefi 3Hepra* hctohhhke HenojwprooBaHHon) mnynewvi. 

IlpeariaraeMMH nojmpmarop yica3aHHoro THna BKiuoHaer: 

- noji*pH3yiomee cpeflCTBo jyix pa3aejieHHH MHoacecrsa HenonxpH30BaHm>ix cBeroBbix 
nyHKOB, cocraBJunoupix naaaiomHH Ha nojiapraa-rop cbct, Ha xaKoe >Ke mhokcctbo 
o^HHaxoBbix nap paanHHHtiM o6pa30M noJwpH30BaHHwx cbctobwx nynxoB h 

- cpeflCTBo mm roMeHeHHH nojrapioamoi no xpairaeH Mepe ojmoro MHoacecrBa o/jhheikobo 
nojiHpH30BaHHi>ix cbctobwx ny™oB, BxoAamHx b cocraB yica^aHHoro MHo^eecrBa nap 
paajiHHHMM o6pa30M nojwpH30BaHHbix cbctobwx iiyHKOB. 

IIpH 3tom yKa3aHHoe nojwproyiomee cpeacrBO, BwnojmeiiHoe b Bime <|)OKycHpyiomHx 
orrraMecKHx 3JieMeHTOB, Kaamoe H3 xcrropwx coctoht H3 no KpairaeH Mepe oflHoro 
AByjiyHenpejioMjunomero anroorponHo noraomaiomero cnoa, rpaHHHamero c no KpaHHefi 
Mepe oflHHM oirnraecKH roorporiHMM cxnoeM, onranecKH corjiacoBaHo c yica3aHHWM 

Cpe^CTBOM flJIfl H3MeHeHHH nOJWpH3aHHH, BWnOJTHeHHLIM B BBfle CeKimOHHpOBaHHOH 

npocBerraoH AByjiynenpejiOMjiHiomeH imacTHHw. 

JJpx npocroTbi yKa3aHHhxfi nojiHpH3arop 6yaeM Ha3WBarn> nonapmaropoM Ha ochobc 
nojiapH3yiomero cpe^CTBa nponycicaiomero rana. 

QrjiHHHrejDbHbiM npiOHaKOM Hacitmqero nojwproaropa HBJisercfl TaioKe HcnojiKjOBarae b 
cocrase yKa3aHHoro nojwproyiomero cpeacrBa no KpaHHeii Mepe o^Horo 
OTyjiynenpejiOMnaiomero aHH30TponHO nomomaiomero cjioa, xoropwii HMeer no KpaHHefi 
Mepe oahh jioKa3arrejn> npejiOMJiemra, B03pacraioiUHH npH yBejiHHeHHH juihhw bojihi>i 
nojiaproyeMoro CBera. 

YKa3aHHbiH (J)OKycHpyiomHH onmHecKHH 3JieMeHT 3asBJiaeMoro nojiapmarropa Mooter 
6wn> BbmojmeH b B*me 30hhoh njiacrHHKH, fcoropaa, b cboh> onepe^b, MO^cer 6wn> 
BfemojmeHa b Bime aMnjnnyoHoii 30hhoh njiacrHHKH, qerrawe 30hw Koropofi coflep^car no 
KpaHHefi Mepe o#hh /gjyjiyHenpejioMJimonpifi anrooTponHO noniomaiomHH cjioh, 
rpaHHHan^HH c no KpairaeH Mepe oahhm orrrHHecKH roorpoimwM cnoeM, a HeHemwe 3ohw 
H3roroBjreHbi H3 oirrmecKH roorpoiiHoro MaTepnajia. 
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flpyrsm BapnaHTOM 30hhoh luiacraHKH 3ajmjweMoro nojiaproaropa mojkct cjiy^om» 
4>a30Bax 30HHBM njiacTHHKa. 

Oa30Ban 30HHas ruiacrraHKa Moacer HMenrb no KpaHHefi Mepe oahh noKa3arrejn> 
npejiOMjieHHH, MeHjnonoriicji no Kpaimefi Mepe baojq> OOToro H3 HanpaBjietmii, b tom HHCJie 
baojd> njiocKOCTH njiacntHbi. 

IIo KpaimeH Mepe o#hh noKa3axejn> npejioMJiemw <|)a30BOH 3ohhoh iuiacrHHKH Moacer 
MeH)m>cH no HanpaBjieHHK) b^ojib iuiockocth imacTHHM no onpejjejieHHOMy 3aKOHy, ^tom 

HHCJie HeMOHOTOHKbIM o6pa30M. 

CpeflCTBo jura H3MeHeHHH nojwproarjHH 3ajffiJMeMoro nojinproaxopa Mo^cer Taicace 
co^ep^carB ceKUHOHErpoBaHHMH npocBeTHbiii AByjiyHenpejioMJWiomHH aHroorpomio 
norjiomaiomHH cjioh, HMeiomHH no KpaimeH Mepe oahh noKa3arem> npejioMJieHHH, 
B03pacraionxHH npH yBejnraeHHH /uihhm bojihm nojraprayeMoro CBera. 

IIo KpaHHefi Mepe, oahh noKa3aTejn> npejioMjiemw no KpaHHefi Mepe OflHoro 
^ByjiyHenpejioMJisiomero aHH3OTponH0 norjiomaiomero cjioji b nojrapH3arope Ha ochobc 
nojiHpH3yioniero cpe^crBa nponycxaiomero nma Moxcer 6bm> npHMO nponopuHOHajien 
AHHHe bojihw noiiHpH3yeMoro csera. 

no KpaHHefi Mepe, oahh flByjiyqeiipejioMJijnonurii aHH30TponHo noraomaioiaHH cjioh 
3a»BJweMoro nojwpmaropa Moacer HMerb mummy, npn KonropoH peajnrayerca 
HHTep(|)epeHUHOHHMH 3KcrpeMyM Ha Buxo^e nojrapraaropa no KpaHHeil Mepe jura oahoh 
jiHHeHHO-nojwpH30BaHHOH KOMnoHeHTbi CBera. npn 3tom TOJimmia no KpaihieH Mepe OflHoro 
OTyJiyHenpejiOMjiHiomero aHH3orpomio norjiomaiomero cjioji yaoBjierBopxer ycjioBHK) 
nojiyHemra Ha Bbixofle oimraecKoro nojrapraaropa HHTep(|)epeimHOHHoro MHHHMyMa juia 
oahoh jraHeHHO-nojiHprooBaHHofi KOMnoHeHTbi npoxozpnuero cserra h HHTep<j)epeHUHOHBoro 
MancHMyMa jxnn flpyroii oproroHanbHofi jfflHeHHo~nojiHpH30BaHHofi KOMnoHenru 
npoxoOTmero CBera. 

npH H3rcrroBJieHHH 3amjweMoro nojurpH3aropa cjioh no#6HpaiOTCJi TaKHM o6pa30M, hto6w 
noKa3arejn> npejioMjieHHH oirmecKH roorponHoro cjioji coBnaoaji hjih 6bui MaxcHManbHO 
6jih3ok c oflHHM H3 noKa3arejieH flByjiynenpejiOMJunomero cjioji. 

npe,zmoTTHTejieH nojwproarop, OTJiHHaiomHHca tcm, hto cpeacrBo juw H3MeHeHH» 
nojwpicaimH BbmojraeHO b B^e ceieqHOHHpoBaHHOH npocBeraoH nojiyBOjmoBofi 
OTyjiynenpejioMjijnomejS njiacTHHKH huh cjioji c cckuhjimh, pacnojio^ceHHWMH b ($>OKycax hjih 
BHe (J)OKycoB (|)OKycHpyioiUHx oirraHecKHx ajieMemoB. 

npH HCn0JIB3OBaHHH B CpeflCTBe flJW H3MeHeHHH nOJIKpH3aHHH «axpOMaTHHHOH)> 

nojiyBOJiHOBOH hjih leTBeprbBOjmoBOH (m* ijHpKyjrapHOH nojraproamm) njiacrHHii, b 
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KoropoH 4>a30BbiH Ha6er (huh pa3Hocn> xojja) cocraBjwer nojiOBHHy mm nerBeprb auhhij 
BOJiHw cootb ercTBeHHo , H3MeH6HHe nojwpraaiXHH npH npoxo^aeHHH tbkoh ruiacraHbi 
npoHexoAHT npH Bcex fljnmax bojih pa6onero onanasoHa. 

JSpynm BapHaHTOM hbuhctch nojwpicarop, OTjiHHaiomHficH reM, *rro cpeflCTBo jyw 
H3MeHemvi nojmproaijHH BKmojraeHO b bhac cezapioHHpoBaHHOH npocBeraoH 
^ByjiynenpenoMJunomeH iuiacTHHKH c cexipixMH b BFmc HerBeprbBOJiHOBbix miacTHHOK, 
pacnojiomeHKbiMH BHe <J>oKycoB (J)OKycHpyK)mHx oirraHecKHx ajieMeHTOB, h c cckuhhmm b 
BHfle ruiacTHHOK, 3a^aiomHx pa3H0cn> $a3 Meamy oGbiKHOBeHHbiM h Heo6bncHOBeHHMM 
jiynaMH, onrnnaiomyiocji Ha n or pa3HOcra <J)a3, 3aAaBaeMofi yKa3armbjMH cckixhhmh b B*me 
HerrBepnrbBOjmoBbix miacraHOK, pacnojioacemibiMH b 4>oicycax <j)OKycHpyiomHx oirraHecKHx 

3JieMCHT0B. 

Cpe^CTBo ajih h3M6H6hha nojuipH3amffl 3axBJweM0ix> nojwproaropa Moxcer 6bm> 
BbinojiHeHO b BHne ceKimorajpoBaHHoro npocBerHoro 3anojiHMepH30BaHHoro ruiaHapHoro 
cjioh acHflKoro KpHCTajuia, HMeiomero TBHCTOByio crpyicrypy, c noBoporoM onraHecKOH och 
acHjpcoro KpHcraxuia b npeflenax TOjmiHHbi yKa3aHHoro cjioji Ha yroji 90° c cckephhmh, 
pacnojio^ceHHbiMH b 4>oicycax hjih BHe 4>OKycoB <|>OKycHpyK>iUHX oimreecKHX 3jieMeHT0B. 

3a*BJifleMbiH noJiHpH3arop Moacer 6bin> BbmojiHeH b BH/je iuichkh hjih iuiacroHbi, 
coAep^camen yKa3aHHoe ncwwproyiomee cpe^crBo, BbmojmeHHoe b bh^c <Jx)KycHpyK)mHx 
onrmecKHx 3jieMeHT0B ) HMeioupix paajraHHyio orrrHHecKyio cmiy jxasi k&kaoh 
nojiHpH3OBaHH0H KOMiioHCHTbi na^aiomero Ha nojiaproarop HenojiapHsosaHHoro csera, 
orrrmecKH cornacoBaHHO c yKa3aHHWM cpeacTBOM pjin roMeHerom nojiaproaoHH no xpaHHen 
Mepe o^Horo MHOxceciBa oahjkikobo nojiHpH30BaHHbix cbctobmx nyraoB. YKa3aHHue 
4)OKycHpyK>mMe oimnecKEe 3JieMeHTbi woiyr npeacraBjurrb co6ofi o&beMHbie huh <J>a30Bbie 
co6npaK)inHe jmrow mm pa3jmHHbie pa3HOBHflHOCTH H3Becrabix H3 outhkh 30hhmx 
luiacraHOK [cm. r.C. JIamc6epr, Ommca, hm. 5-e, nepepa6. h hohojih., ro;*. "HayKa", Mocraa, 
1976 r.]. 

BapHanroM- 3aHBHHCMoro nojiflproaropa, ajih Koroporo o6jiacn> nsmn bojih, npn Koropux 
Ha6jnoAaercH aHOMajibHaa OHcnepcHft, orjonaercfl or paGonero Anana3ona jjjihh bojih, 
ssBmercx nojrapioaTop, coAepxanprii no KpaihieH Mepe o#hh AByjiy^enpenoMiunomHH 

aHH30TpOTIH0 nOHIOmaiOIIUlfi CJIOH, npe^CTaBJIHIOmHH C060H COBOKynHOCTb O&beMHblX HJIH 

(J)a30Bbix JIHH3. B 3tom ciiyiae bo3moxcho npH Hcnojit30BaHHH cooroercTByioiqHx KpacHTejiefi 
jwx 4 >0 P MH P OBaHHH yxa3aHHbix jehkj co3;jaHHe nojrapH3aropa, o6ecneHHBaioinero 
nojMproauHK) h b HK o6jiacra. 
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Cjieayer OTMenm>, hto (JnneycHpyiomHe oirrmecKHe aueMeHrra MOiyr 6wn> He TOjibKO 

JIHH30BHMH, HO H 3epKaJH>HMMH H KOM6HHHpO BaHHWMJH . 

OTJiHHKrejitHbiM npH3HaKOM H3o6pereHHH xBjixerca Hcnojn>30BaHHe jyix rororoBJiemDi 
nojwpH3aTopa no Kpa&Hefi Mepe oahoid AByjiynenpejioMJwiomero aHroorpoimo 
nornomaiomero cjioh c anoMajn>HOH OTcnepcneH, KcrropuH bxoaht b cocraB nojwpH3yiomero 
cpe^CTBa h mo^kct 6wn> b orflejibHwx BapHairrax hctiojihchhh cpeflCTBa #jw mMCuemm 
nojiHpH3aixHH no KpaftHefi Mepe o#hoh nojuipH30BaHHOH KOMnoHeirrbi CBera 

Jlpn 4>opMHpoBaHHH yica3aHHoro zXByjiynenpejiOMJwiomero aHH30TponHo nomomaiomero 
cjioh c aHOMam>HOH flHcnepcHefi Moryr 6bm> HcnojiKJOBaHw MaTepnajiw h Meroflu, Koropwe 
npHMeHHKrrcM jura 3axaneHm>ix BMiiie nojinproaropoB HHTep^epemoiOHHoro h /jhxpohhhoid 

THDOB. 

IlepeHHCjieHHfciMH BapnairraMH He orpaHHHHBaiOTCJi bosmo^khocth ncnojn>30BaHHfl ^pyrax . 
MarepHajioB #jih ^°P MH P 0BaHHH flByjiynenpejioivuDnoiEpHx cjioeB jyw npejjnaraeMoro 
oitTHHecKoro nojiHpn3aropa. 

Bu6op MeroAOB HaHeceHHs opHemnpoBaHHoro cjioh AByjiynenpejiOMJunonjero Marepnana 
3HBHCHT or BH^a Hcnojib3yeMoro MaTepnana h He Boraier Ha cyn> rooGpereHH* Ilojraproy- 
lonme cjioh H3 AByJiyHenpejiOMJWiomero MaTepnajia no roo6pereHHio Moryr 6hm> He tojii>ko 
njiocKHMH, ho h cdMH xBjiflTbCft (froicycHpyiomiiMH, HanpHMep, b <}>opMe hhh3 h/hjih 3epicaji. 

JIfla co3AaHww ceKHHOHHpOBaHHMx AByjiyHenpejiOMJiaioiipix oioeB bosmoxcho 
Hcnojn>30BaHHe MerojjOB <J)orojnm)rpa(})HH. fljw HaneceHHH TepMorpoimwx nojmMepHbix 
ManrepnajiOB Moryr 6tm> npHMeHCHti 3Kcrpyflepu, b tom HHcne HM&omHe 6ojn>moe 
KOjiHHecTBO (10-100) nnocKHx <J)HJu>ep h no3BOJwiomHe HaHOCim> 3a omm npoxoA cpa3y 
MHoro cjiocb Tpe6yeM0H TOJimHHH pa3Hhix nojraMepHhix MarepnajiOB. 

KoHerawM pe3yjn>TaroM jho6wx Hcnojn>3yeMMx mctoaob aojekch 6km> opHeHrapoBaHHMH 
cjioh AByjiyHenpenoMjunomero Marepnana, ofrnaaaiomHH Hapwy c noKasaTensMH 
npenoMjieHHH, 3HaneHHx Koropbix pa3JiHHHbi no pa3m>iM oghm, TaioKe otxpoh3mom c 
onTHMajn>HbiMH 3HaHeHHKMH noKa3aTejieii norjiomemw. 

ripHHUHn ^eHCTBHH 3a3BjiffeMoro nojiaproaropa mo^cho npe^CTaBHTb ce6e GJiejQnomHM 
o6pa30M. HenojiaprooBaHHbiM jiyn CBera, na^aer Ha nepsyio njioacyio noBepxHOCTb 
nojwproaropa, BMnojmeHHoro b Bnse njieroai Him njiacrHHU, Konropan coAep^KHT HaneceHHoe 
Ha Hee nojiapH3yK>mee cpe^cTBO. yKa3amn>iH HenojwpicoBaHHMH nyn csera, npoxoo* Hepe3 
nojiflpH3yK>mee cpeflCTBO, BunojmeHHoe b BHjje 4>OKycHpyiomHX omuHecKHx ajieMeHTOB, 
HMeiomnx paajmHHyio orrraHecKyio cnjiy nasi Ka^cAOH nojwprooBaHHoii KOMnoHeHTbi 
na^aiomero HenonHpH30BaHHoro CBera, pa3flejMerc» Ha MHoacecrBO nap pa3JiHHHWM o6pa30M 
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nojinpH30BaHHbix CBeroBbix nyHKOB. IIojiyHHBnieecfl mhokcctbo nap pa3jmHKMM o6pa30M 
nojwpn30BaHHi>ix CBeroBWx nyHKOB npeflCTaBjraer co6oh b to ace BpcMs w MHoacecraa 
nojwpH30BaHHi>ix CBeroBboc ny^KOB, b icaxtaoM H3 Koropwx cbct nojraprooBaH OAHHaxoBO win 
bccx nyHKOB, bxo^iuhx b cocraB anroro MHOxcecraa. IIpH 3tom o#ho m sthx MHoacecrB 
CBeroBWx nyHKOB, bxoahiixhx b cocraB yica3aHHoro MHO^cecrBa nap pa3JiHHHMM o6pa30M 
nojwpiooBaHHbix cbctobmx nyHKOB, Moacer HMerrt bha, HanpHMep, napajuiem>HMx cbctobmx 
ny^KOB, jiHHeHHo-nojmpH30BaHHbix b oahoh njiocKOCTH, a flpyroe MHoacecrBo cbctobmx 
nywoB Moacer HMerb bha, HanpHMep, nyHKOB CBera, jimfeHHo-nojraprooBaHHoro b njiocKocra, 
oproroHajibHOH k hjiockocth nojwpicau™ nepBoro MHoxecrBa nynxoB, cxoahiijhxch b 
4>OKycax (J)OKycHpyionxHX orrrHHecxHX 3jieMeHTOB, Koropwe (<f)OKycM) peryjwpHo 
pacnojiaraiorai na Bropofi iuiockoh noBepxHOcro nojiHpH3aropa, coAepacameii HaHecemioe Ha 
Hee cpeACTBO juw roMeHeHiw nojmproamoi no KpaHHeH Mepe o/moro MHoacecraa OAHHaKOBo 

nOJMpEBOBaHHWX CBCTOBMX nyHKOB, KOTOpoe BbmOJIHeHO B BHfle CeKUHOHHpOBaHHOH 

npocBemoH AByjiyHenpejiOMjBnomeii njiacniHH. IIo KpanHen Mepe oaho mho^ccctbo 
ojopmaKOBo noJMpH30BaHHwx cbctobmx nyHKOB, npoxoA» nepe3 yKa3aHHoe cpeacrBo ana 
H3MeneHiw nojKpraamra, pacnojioaeeHHoe Ha Bropoi* noBepxHOCTH nojrapraaropa, roMeroier 
cbok) nojiHpH3anHio xaK, hto6m cocTO^Hne ero nojwproaimH 6mjio oxHHaxoBHM c 
cocTOHHHeM nojrapioaipiH Apyroro MHoacecrsa Taicsce oAHnaxoBO nojrapn30BaHHMx cbctobmx 
nyHKOB, Taicace npome^mnx nepe3 Bropyio rpairajy nojraproaropa B pe3yju>Tare o6a 
yK33aHHwx MHomecrBa BMxojpimHx nojraproaropa Ha ocHOBe nojraproyiomero cpeacrBa 
nponycicaiomero mna cbctobmx nynxoB OKa3MBaioTCfl nojrapH30BaHHMMH ojumaKOBo, a 
KpoMe tofo, o6a 3th MHo^ceciBa yKa3aHHbix BMxoflsmHx m nonnpioaTopa cbctobmx nyHKOB 
nepeHoarr CBerosyio aHeprmo, KOJXHHeciBCHHo cocimiMiomyK) no KpaHHeH Mepe 6ojiee 50% 
3Hepnra na^aiomero Ha nojiaproarop CBera, h cymecrBeHHO b tom ace HanpasjieHHH. 

JJpyzou panoeudnocmhH) 3a»BjweMoro nojispmarropa, kotopmh o6ecneHHBaer 
npespameHHe 6ojiee, neM Ha 50% Bcefi 3HepniH HenojiHpH30BaHHoro mjiyHemra b 
nojiHpH30BaHeoe HanyneHHe, xBjuieTCH nojupi&arrop Ha ocHOBe nojwpH3yiomero cpeacrBa 
orpa^carrejiBHoro nma 

yica3aHHbra nojiaproarrop BMnojiHaerca b BHfle no KpaHHeH Mepe oahoh nuemcH Hjm 
nuacTHHM, Ha Koropyio HaHeceHM cpe^crso nnn npeo6pa30BaHHs BxoflHiuero 
HenojwpH30BaHHoro CBera bo MHoacecrBO oflHHaKOBMX cbctobmx nyHKOB, nojraproyiomee 
cpeACTBo jyui pa3AeneHHH HenojispmoBaHHux cbctobmx nyHKOB Ha nojraprooBaHHHe 
npoxoAHmee h orrpaxceHHue CBeroBMe nyHKH, HM^on^ne pa3HBie nojmpH3aitHH h cpeACTBo 
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fljw H3MeHeHHH nojinproauHM h HanpaBjieHHH arpa^ceHHMx or nojwpH3yiomero cpe^crBa 
CBeroBbix ny^KOB. 

OTJiHHHrrejibHHM npH3HaKOM npeOTaraeMoro nojwproarop nojuiproyiomee cpeflCTBo, 
co^ep^camee no KpafiHefi Mepe oahh AByjiyHenpejiOMJunomufi ameorpoiiHo noraomaiomHM 
cjioh, HMeioniHH no KpaimeH Mepe oahh noKa3axejn> npejioMJiemw, B03pacraiomHH npn 
yBCJiHHeHHH jymHH bojihw nojwproyeMoro CBenra, hjih «ByjiyqenpejiOMjiHiomHH cjioh c 
nocrojfflHWMH no TOjmxHHe cjioh HanpasjieHHHMH omnHecKHx ocefi mm 
AByjiyHenpejiOMJiHioiiiHH cjioh c HanpaBjieHHHMH orrraHecKHX oceft, mchhioiuhmhch no 
TOjmuiHe cjioh no onpeaejieHHOMy 3aKony; 

B 3aBHCHMOCTH ot bw HcnojiKsyeMoro AByjiyHenpejioMJiHiomero cjioh paa^eneHHe 
HenojMpH30BaHm>ix CBeroBbix ny^KOB Moxcer ocyigecTBjiHTbCH jih6o Ha JumeHHo 
nojiaprooBaHHbie npoxoflamroi h orpaacemibiH c oproiDHajifeHMMH nojinproamiHMH, jih6o Ha 
UHpicyjiapHO nojwpH30BaHHbie npoxoonimiH h orpaaeeHHbiH c npoTHBonojio^aibiMH 3HaicaMH 
BpaiqeHHH nojinproaipiH. 

Cpe^CTBo wh H3MeHeHHH nojwpK3aiaiH h HanpaBjieHHH orpaaceHHHx cbctobmx nyrooB 
3aHBjweM0ix) nojinproaropa mokct coflepacart ceKqBOHHpoBaHHoe MerajuranecKoe 3epKano. 

npeanoTOrreaieH nojinpraarop, nojwpioyiomee cpejjcrBo xoroporo BKjnonaeT no KpafiHefi 
Mepe omm AByjiynenpejiOMJiHiomHH araBOTponHO norjion^azonprii cjioh huh 
AByjiyqenpenoMJiHioiUHH cjioh c nocroHHHMMH no TonmHHe cjioh HanpaBjierawMH onxHHecKHx 
ocefi, a nepem ceKijHOHHpoBaHHMM MerajunrqecKHM 3epxajiOM pacnojioaceHa 
HeTBepTbBOjmoBaH nnacroHKa. 

Ilpe.miOTTHTejibHLiM TaioKe hbjihctch nojwpH3arop, coflep^canmH no KpaihieH Mepe ojjhh 
AByjiynenpejioMjunomMH aHH3orpoiiHo noraomaiomHM cjioh, kotopmh HMeer no BcpaimeH 
Mepe orhh noKa3arrem> npejiOMjieHHH, BoapacraiontHH npH yBejnreeHHH j^ihhm bojihw 
nojwpH3yeMoro csera. 

rtpcanoTTHTejibHbiM hbjihctch nonnproarop, b KoropoM o6jiacn> ajihh bojih, b KoropoS Ha6- 
jnoflaercH aHH3orpomioe noniomeHHe flByjiynenpejiOMjraiomero cjioh h, cjieflOBaTeju>Ho, co6- 
JnoaaercH ycjioBHe aHOMajn>HOH jmcnepcHH, coBna^aer c pa6o*mM flHana30HOM ahhh bojih. 

HaH6ojiee npe^moHTHrembHO Hcnojib30Barb OTyjiyHenpejioMJiHioiUHe aHH30TponHo 
norjiomaiomHe cjioh c no KpaHHen Mepe oohhm noxa3aTejieM npejiOMJiemra, np*MO 
nponopoHOHajiBHMM AHHHe bojihw nojwproyeMoro cBera. 

riojwpH3aTop corjiacHo mo6pereHHio Mooter coaepaearb b xaiecTBe no KpaibieH Mepe 
o/moro AByjiynenpejioMJMiomero aHrooTpoimo noniomaiomero cjioh, cjioh, 
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C(J)OpMHpOBaHHHH H3 MaTCpHaJIOB, HOTOJIMyeMMX AJW H3r0TOBJieHHH 3a*BJIXeMOIT> 

nojiHpH3arropa HHTep4)epeHUHOHHoro nraa. 

IlepeHHCjieHHWMH BapnairraMH He orpamraHBaiOTCH bo3mo)khocth Hcno/n&OBaHHa npyrnx 
MarepHajioB jura 4 ) °P MH P 0BaHHfl aHH3cnponHo norjiomaiomnx flByuyHenpejioMjiHiomHx cjioeB 
ma npeAnaraeMoro nojwproaropa. 

Ahh30tpoiiho noraorqaioiipiH ^BynyHenpenoMjwiomHH cjioh b npeonaraeMOM 
nojwproarope Moxcer 6tm> KaK TBep#biM, Tax h xchrkhm. 

fljw roroTOBjieHHfl AByjiy*ienpejioMJifliomero cnoa c nocrojiHHHMH no TOJimHHe cjioa 
HanpasjieHHHMH onroHecKHx ocefi Moiyr 6bm> Hcnojp>30BaHbi opneHTHpoBaHHtie oahoochmm 
hjih AByxocHMM pacnDKeHHeM nojiHMCpHBie njiemcH, np03panHbie (He norjiomaiomHe cbct) b 
wana30He pa6oMHx ajihh bojih. 

IIpHMepOM AByjiyHenpejioMjunonmx cjiocb c HanpaBjieroieM oirmecKOH och, 
MeHsiomHMcs no TOJimHHe cjioa no onpejjeneHHOMy 3axoHy abjihiotch cjioh xojiecrepiraecKHx 
xh#khx KpHcrajmoB. B tjuchx cjioxx ommecKaH oct, coorBercTByiomaH ahhhhum ochm 
nanoHKoo6pa3Hwx MOJieKyji h, coorBercTBeHHO, 6ojn>meMy noKa3arcmo npejioMJieHira, 
BpamaercH npn mmcjichhom abidkchhh no TOJimHHe, ocraBancb napajraenbHoii xuiockocto 
cjioji. PaccTOHHHe no TonmHHe, Ha KoropoM oirrHHecKaa oo> flejiaerr nojmbiH o6opor b 360° 
Ha3biBaKrr maroM xojiecrepHHecKOH cnnpajin. HanpaBxeroie spameHHH onrmecKofi och 
Moxcer 6bm> KaK no nacoBOH crpejnce, h Taxaa cnnpajn> HaauBaerca npasoH, Tax h npoxHB 
nacoBoii crpejncH, h Taicaa cimpajib Ha3MBaerca jiesofi. Taican crpyirrypa (TeKcrypa) 
AByjiynenpejiOMJiHiomero cnoa xojiecxepHHecKHx aamKHx KpncrajuiOB Ha3MBaercfl 
ruiaHapHofi, hjih TeKcrypofi rpaitacaHa. Ochobhwmh oimrcecKHMH CBOHcroaMH 
AByjiy^enpejioMJiHiomero cnon xojiecrepHHecKHx aenflKHx KpHcramiOB c ruiaHapHofi 
TeKcrypti hbjihiotch: 

1. Ilpn naaeHHH csera Ha cjioh cymecTByer o6jiacn> cejieKTHBHoro orpaaceHHa CBera, 
cneKTpajibHoe nono^ceHHe Koropofi nponopuHOHaxcbHo mary xojiecrepmecKOH cimpajra. 

2. CneicrpajibHaH mnpHHa o&nacra ceneicrHBHoro orrpaxceHHJi csera nponopoHOHajEbna 
aHH3orponHH noKa3arejui npejioMJiemra (t.c pa3HHne Meacay HeoGbiKHOBeHHbiM h 
06bIKH0BeHHMM nOKa33TGJlHMH npejiOMJiemui). 

3. B npe^ejiax o&jiacra cejieKTHBHoro orpaxteHHfl CBera oflHa qHpKyjwpHo noji»pH30BaHHa» 
KOMnoHema HenojrapH30BaHHoro csera, HanpaBneuHe BpameHHH Koropofi coBnaaaer c 
HanpaBJieHHeM BpameHra xonecrepHHecxoH cnnpajm, hojihoctbio orpaacaercfl, Apyrax 
OHpKyjwpHO nojiflpH30BaHHas KOMnoHenra HenonapH30BaHHoro CBera, HanpaBjieHHe 
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BpameHHH Koropoii nporniBonojioxcHo HaupaBjieHmo BpameHHx xonecrepmecKofi cimpajiM, 
nojmocTbio npoxoAHT ntpca cjioh. 

TaKHM o6pa30M, cjioh xojiecrepHHecKHx xchhkhx KpncrajuiOB c iuiaHapHofi TeKcrypw 
HBJwerca ixMpxy jmp hhm nojixproaxopoM orpaxcarejibHoro Tuna rax jura npoxoAamero, xaK h 
fljw orpaaceHHoro cBera. Taxofi cjioh Moxcer cjiyacHTb hjih 6i>m> BKjuoneHHMM b cocraB 
nojwpH3yiomero cpeflcrsa am pa3Aejiemw HenojiHprooBaHHwx cbctobwx nyHKOB Ha 
nojMpH30BaHHwe npoxoAHmnH h OTpaaceHHMii CBeroBwe nyiKH, HMeiomne pasjnramae 
nojiHproaiXHH. IlpH Heo6xoflHMocTH ajih npeBpameHira itnpKyjwpHwx nojraproaiXHfi b 
UHHCHHMe MO^cer 6i>m> Hcnojib30BaHa H3Becniaa HerBeprbBOjraoBaa miacTHHKa. 

IlpeAnoHTHTejibHBiM rajwercH non*pH3arop no H3o6pereHHio, nojraproyiomee cpeacrao 
Koroporo cojjepacjrr no KpafiHefi Mepe oahh cjioh xojiecrepHHecKoro xenoKoro KpHCTajuia. 

Bojiee npeAno i iTHTejibHi>iM jmnnercfl nojurproarop no B3o6pereHHK), coflep:»camHfi no 
Kpaimefi Mepe oj&m cjioh xojiecrepHHecKoro ^cHAKoro Kpncrajuia, ranxroBjieHHHH H3 
nojiHMepHoro xojiecrepHHecKoro xhhkoid KpHcrajuia. 

Ilo KpaHHefi Mepe okkh cjioh xojiecrepmecKoro >KHAKoro KpHcrajuia HMeer no mnnwHe 
rpaAHenr mara xojiecrepHHecKofi cimpajra h, b pe3yjn/rare, cneicrpajibHyK) ranpHHy nojiocw 
ceneKTHBHoro orpaaceHMH csera He MeHee 100 HaHOMerpos. 

TIojwpHsyiomee cpeacrBO orpaacaTejitHoro luna Moxcer cooepoKaxb no KpaHHefi Mepe Tpn 
cjioh xojiecrepHHecKHx »hakhx KpHcramiOB, HMeioii{HX nonocH cejieKTHBHoro OTpaaceinw 
CBera b Tpex paaiwHHux cneKrpajn>m>ix zmana30Hax 

CpeACTBo jsjtsk npeo6pa30BaHH» Bxoaamero HenojrapraoBaHHoro CBera bo mho^ccctbo 
o^HHaKOBux CBeroBMx ny^KOB Moxcer 6tm> BwnojmeHo b BH#e cncreMbi MHKpojmro hjih 
MHKponpiGM, 4>oxycHpyionmx BwxoflHmHe H3 hhx cBeroBwe ny^KH BHyrpt nojiHpH3aropa B 
nacTHOCTH, CHcreMa MHKpojraro Mo^cer 6tm> BbmojmeHa b B«me nojioacHTejn>HHx 
UHjnnmpHHecKHX MHKponHro, nojiHOcrwo noicpMBaiomHx noBepxHOcn> nojiapraaropa. 

Bi>i6op MeroflOB H3nnt)BjieHHx nojuiproaTOpa no H3o6pereHHio 3aBHcnr or BH«a 
MarepHajiOB, Hcnojn>3yeMwx njw aByjiynenpejioMjwiomHx cnoeB, h He buhhct Ha cyrb 
H3o6pereHHH. 

Jlflx 4>opMHpOBaHHH Ha noBepxHocTH npeAnaraeMoro nojinproaropa nojrapicyiomero 
noKpwnM, BKjnonaiomero no KpafiHefi Mepe ojpra AByjiynenpejiOMjiHionuifi cjioh, MOiyr 6*m> 
npHMeHemi cne^yiomHe craimapTHwe cnoco6w: jiaMHHHpoBaHne npe^BapHTejibHO 
opHeHTHpoBaHHtix BWTJDKKofi nojmMepHux iuieHOK, HaHeceHHe Hcnojn>3yeMux MarrepnanoB b 
Hoypcofi 4>opMe BajiHKOM, paKejn>HMM ho^com, paxejieM b 4>opMe HeBpamaiomeroca UHJimmpa, 
HaHeceHHe c noMomwo menesoH 4>HJii>epM h flpyrae. B p*ae cjiynaeB nocjie HaHeceHHH cjioh 
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noflBepraerca cynixe c uem>io yflajieHKH pacrBOpnrejieii. B apyrax cjiyqaax, HanpHMep una 
TepMoimacTHHHwx nojiHMepHbix MaTepnajiOB h creicjiyioiqHxcfl MarepHajioB, HaHeceHHtm 
cjiom oxjiaacaaerrcH nocne HaHeceHHH. 

JSpyrmm MeroAaMH, Koropue mo^cho HcnojiKsoBarb win nojiyneHHJi 
ABynyHenpejiOMJwiomHx anoeB H3 MarepH&noB, o6pa3yioiuHX b npoqecce HaHecemw 
^cHAKOKpHcraJumqecKOH 4 >a3 Y> HBJisercs HaHeceHne 3roro MaxepHajia Ha noonoxacy, 
H3HaHanbH0 noflroroBjieHHyio jpra opHCHTaumi ^KHAKOKpHcrajunf^ecKOH 4>a3w [U.S.Patent No 
2,524,286 (1950)]. 0#hhm h3 tskhx MeroflOB cnyacHT o^HonanpaBJieHHoe HaTHpame 
nonaoynam hjih npeaBapnrejibHO HaHeceHHoro Ha Hee tohkofo nojiHMepHoro cjioa, icBecTHoe 

H npHMCHHCMOe #JDJ OpHeHTamffl TepMOTpOIIHMX HH3KOMOJieKyjIHpHWX 

aamKOKpHcrajuiHHecKHX cMecefi npw H3roroBJieHHH 5KK-;mcnjieeB. 

Eme oahh Merofl nojiyneHH* ^ByjiyHenpejiOMjiniomHx cjioes - 3to roBecrHbiH m&tojx 
4>oroopHeHTai^HH npeOTapHTejn>HO HaHeceHHoro tcm hjih hhmm cnoco6oM cjioh c noMomwo 
o6jiyneHHH ero jmHeimo nojinpmoBaHHbiM yjibTpatjmojieroBbiM cbctom. 

Jlflx HaHeceHHH AByjiyHenpejiOMJiniomHx cjioeB kb TepMorpoimbix nojmMepHbix 
MarrepHajiOB Moryr 6bm> npHMeneHbi 3KCTpy^epbi, b tom HHcne HMeionpie HecKOJibKo miocKHx 
(J)Hjn>ep h no3BOjwiomHe HaHOCHTb 3a oahh npoxoa q>a3y HecKOJibKo cuoeB pa3Hwx 
nojiHMq>Hbix MarepHajiOB TpeGyeMoii ToxtmnmA 

JlfisL BsroTOBJieHHH cjiom xojiecrepHHecKHx xcHgKHx KpacrajuiOB c nnaHapHOH TeKcrypbi 
Moiyr ecnojn>30BaTbCH 3<f)Hpw xojiecrepHHa, HeMarrHnecKHe ^chakhc KpHcrajuibi c BBe^CHHOH 
b hhx ^o6aBKOH onrmecKH aKTHBHux coeRHHeHHH, rax Ha3braaeMbie XHpaHbHbie HeMaTHKH, B 
Koropbix onTHHecKH aicrHBHMH qemp xhmotcckh coejmHeH c MOJieicyjiaMH HeMarHHecKoro 
»amKoro KpHcrajuia, nojniMepHbie xojiecTepmecKHe aoiflKHe KpHcramibi, jmorpoiiHhie 
xojiecrepHHecKHe HCHflKHe KpHcrajuiM, HanpHMep, nojraneimmoB h 3<j)HpoB uejunojio3w. 

H3roroBjieHHbie cuoh Moryr 6bm> ^khakhmh h TB^pjxbSMn. OroepameHHe onoeB Moacer 
npoHexojmTb npn noimaceHHH xeMneparypbi, HcnapeHHH pacTBopirrejw, nonnMepioaijHH, b 

TOM HMCJie IIpH 4>OTOHHAyUHpOBaHHOH nOJIHMepH3aiIHH. 

B KanecTBe cpe/jcrBa nnx npeo6pa30BaHH» Bxo#Hmero HenoxwpicoBaHHoro CBera bo 

MHOECeCTBO OflHHaKOBblX CBCTOBblX HyHKOB MOiyT 6bITb HCnOAb30BaHbl CHCTCMa MHKpOJIHH3, 

KaK o&beMHMx, TaK h iuiockhx jmH3 OpeHejra, a TaioKe flpyrne cpe^crBa jjjw (J>OKycHpoBKH 
CBeroBbix jiynefi, cncreMa MHKponpH3M, oGbeMHMx, HanpHMep Tpeyro/rbHOH (JiopMbi, hjih 
nxrocKHx, HanpHMep c pacnpegejieHHbiM no TOjmmHe h no noBepxHocm noKa3arejieM 
npejiOMneHHa, a Taiofce flpyrae cpeflcroa ajih otkjiohchhh CBeroBbix jiyqefi. 
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JlflSi FQFOTOBJieHHfl CHCTCMM MHKpOJIHTO H MHKpOIlpH3M MOryT 6wTb HCHOJIKJOBaHbl 

Meronw npeccoBaHHfl, jiHTha, HanpHMep, 3aJiHBKa npeABaptrrejibHO BbmaBjieHHMx yrjiyG- 
jichmh Hy^cHofi <J)opMM b nojiHMepHOH njiemce nojmMepHMM MarepHajioM c 6o'jn>mHM noica- 
3arejreM npejioMJiemw, Meroflbi (|)OTOHimyijHpoBaHHOH nojiHMepH3anHH h jxpyme Mero^bL 

fliifl HaHeceHH^ ceKUHOHHpoBamioro MerajuiHHecKoro 3epicajio Moryr 6brn> npHMeHeHbi 
cjie^yiomHe craHAapTHbie cnoco6w: TepMircecKoe ncnapeHHe b BaicyyMe, HaHeceHne b napax 
c nocjie^yioiiieH xepMHiecKOH o6pa6oncoH, MaraerpoHHoe pacmwemie m flpyrae. fljra 
HaHeceHHH 3epKajia Moryr Hcnojn>30Ban>cH amoMHHHH (Al), cepe6po (Ag) h apyrae Merajunj. 

IIpHHUHn pa6orw 3a*BjraeMoro nojinpioaropa Ha ochobc nojraproyfomero cpeacrBa 
OTpaacaTejibHoro rmia 6yner pacicpbrr npH oGcyacaerara kohkpcthmx npHMepoB ^aHHoro 
nojraproaTopa. 

Kcuc yjfce ynoMtmanocb, 3a*BjieHHbie Bwme nojiapn3aTopbi Moryr 6fcm> Hcnojn>30BaHw b 

paaJlHHHBDC yCTpOHCTBaX OT06pa>KeHH>I HH^OpMaiXHH, B HaCTHOCTH, flJW H3rOTOBJieHH5l 

^atoKOKpHCTajuiHHecKHx HHAHKaTopHbix 3jieMeirrax, b tom TOCJie, jpra iuiockbx AHcnjieeB. 

3aAanefi Hacrojmjero H3o6pereHHH jrajraerca o6ecneneHHe noBtnn chhom xptcocni, 
UBeroBOH HacwmeHHocra B3o6pa»ceHHa ^cHjucoKpHcrajiJiHHecKoro HHjcHKaropHoro sjieMeirra. 

IIocTaBJieHHas 3a#aHa pemaerca jKH#KOKpHCTajiJiHHecKHM HH^mcaropHbiM (5KKH) 
3JieMeHTOM, coflepacamHM cjioh ^cH^Koro KpHcrrajuia, pa3MemeHHirii MeacAy nepBofi h Bropon 
imacTHHaMH, no KpainieH Mepe Ha ootoh m Koropux pacnojioateHH sjieiopoflbi h 
nojinpraarop, Koroptifi coAepsaorr no KpainieH Mepe oahh ;pyjiyHenpejiOMJiHK>ntHfi 
aHH3orponHo noraomaiomHH cjioh, HMeioiimfi no KpaHHeii Mepe o^hh noKa3arrem> 
npenoMjieHHH, B03pacraion(HH npn yBenmeHHH jumnxi bojihn nojraproyeMoro CBera. 

JSjw 4>opMHpoBaHH5i yKa3aHHoro cjioh HcnojiBsyioTCH Te see caMBie MaTepnajiw h MeroflM, 
Koropue npHMeranorcji Km 3a»BjieHHux Btmie noJiaproarropoB. 

BwcoKoe KanecTBo H3o6pasceHHH o6ecneHHBaer 3KKH 3JieMeHT > coflep:HcamHH no KpaHHen 
Mepe ojuhh nojraproarop HHTep(})epeHUHOHHoro rana, o6jiaflaiomero bwcokhmh 
nojiHproauHOHHHMH xapaicrepHCTHKaMH. 

3asBjiseMbiH 3CKH 3jieMeHT Moacer Ha oahoh njiaciuHe flonojiHirrejibHo coAep^carrb 
AH(j)4)y3Ho orpaacaiomHH cjioh, kotopmh HBjixercs OAHOBpeMeHHO 3JieKTpofl0M > a no KpaHHeii 
Mepe oahh AByjiynenpejioMjunoiUHH aHmorpoimo norjiomaionmH cjioh pacnojio^cen 
Henocpe^CTBeHHO Ha orpa^aiomeM cjioe hjih Ha arojieicrpHHecKOM no,zicjioe, HaHeceHHOM Ha 
cnpa^Kaiomee noKpurae. 
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Jlpyrou sapHaHT 5KKH 3jieMenra croimaerrai TeM, hto Ha oahoh ro njiacraH 
AonojmirrejibHO c4>opMHpoBaH cjioh id ubcthmx sjicmchtob, KoropHH pacnojio^ceH M&Kjjy 
nojraproaropoM h iuiacrHHofi. 

nojwpH3arop 3aHBjiHeMOix> JKKH 3JieMeHTa AonojimrrejibHO mokct coflepacarb no xpaiiHeH 
Mepe oahh cjioh, no KpaimeH Mepe Hacnpmo orpaacaioumH cbct. YicasaHHUM 
CBerocrrpaacaiomHH cjioh Moxter 6bm> BbinojmeH MerajunreecKHM. 

IIo KpafiHefi Mepe oahh AByjiyHenpejioMJinonpiH aHH3orpoiiHo norjiomaiomHH cjioh no 
KpaimeH Mepe oahoid nojrapmaropa 3asBjiseMoro 3KKH ajieMewra moxcct 6tm> BbmojraeH b 
BHne 3JieMeHTOB, pa3jraHaiomHxcH BejiMHMHOH (f)a30BOH 3aAep2KKH h/hjih HanpasjieHHeM OCH 
nojmpH3aiXHH. 

Oahh nojwpH3arop 3a»BjweMoro 5KKH sjieMema coAepacirr no KpaimeH Mepe #Ba 
AByjiyHenpenoMJDiiomHx aHH3onrponno nomomaiomFix cjioes pa3Horo usera c b&ihmho 
nepneimHKyjispmjM HanpaBjieHHeM ocefi nojiflproauHH, HaHeceHHbix oahh Ha Apyrofi hjih Ha 
pa3AejisioiAHH hx no KpaimeH Mepe oahh npoMeoKyroTObiH cjioh, a Ha Apyrofi njiacraHe 
nojiffpraarop coAepflarr no KpaimeH Mepe oahh AByjiynenpenoMJision^HH aHrooTpoimo 
norjiomaioiAHH cjioh ceporo usera c HanpaBjieHHeM och nojraproamiH, coBnaAaiomHM c 
HanpaBjieHHeM och nojrapH3amm oahofo h3 AByjiyHenpejioMjiniomHx aHH3orponHO 
norjionjaiomHx cnoes Ha nepsoii njiacime. 

Hcnojn>30BaHHe nojrapH3aropa Ha ocHOse nojwproyiomero cpeAcrsa orpaacaiomeiD -rana, 
Hcnojib3yK)mero 6anee 50% HenojraprooBaHHoro CBera, o6ecne x mBaer BbicoKyio apKocrb h 
cHH»ceHHe 3Heprononrpe6jieHHx 2KKH ajieMenra. 

IIpeAnaraeMMH 5KKH ajieMesrr coAepxrar cnoii acHAKoro KpHcrajina, pa3MemeHHMH MeacAy 
nepBOH h BTOpofi miacTHHaMH, no KpaimeH Mepe Ha oahoh m Koropwx pacnojKmeHbi 
3JieicrpoAbi h nojinpraarop. Flo KpaimeH Mepe oahh nojiaptoarop coAepacHT 
- nojmproyiomee cpeACTBo ajm pa3AeneHHH MHOxcecrBa HenojwpraoBaHHbix CBeroBbix nyrooB 
naAaiomero Ha nojwproarop CBera Ha Taicoe »ce mhohccctbo oAHHaKOBbix nap pa3JiHHHbiM 
o6pa30M nojrapH30BaHHBix CBeroBbix nyHKOB, BbinojiHeHHoe b BHAe $oicycHpyK>nuix 
oimiHecKHx 3JieMeHTOB ) icaxcAHH H3 KcrropbDt coAepaorr H3 no Kpaimen Mepe oahh 
AByjiynenpejiOMJiHionmH aHH3orpoimo noraomaiomHH cjioh, hmckhahh no KpaimeH Mepe 
oahh noKa3arejn> npejiOMjiemra, BospacraioiAHH npn yBejiHHeHHH ajihhu bojihw 
nojiapnsyeMoro CBera, rparoiHamHH c no KpaimeH Mepe oahhm oirrmecKH roorponHMM 
cjiocm; npH 3tom yKa3anHoe nojwproyioiAee cpeAcrso omrcraecKH corjxacoBaHo co cpeACTBOM 
Ana H3MeHeHHH noJispK&qHH no KpaibieH Mepe oahofo MHO^cecraa oahh3kobo 
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nojwpH30BaHHtix cBeroBbix nyHKOB, BxoOTmMx b cocraB yxa3aHHoro MHoacecTBa nap 

pa3JIHHHWM 06pa30M nOJlHpH30BaHHHX CBeTOBMX HyHKOB. 

IIo KpaHHefi Mepe oahh flByjiyHenpejioMjimonjHfi aHH3orpoiiHO norjioiqaiomHH cjioh 
4)OKycHpyiomero oirraMecKoro 3jieMema 3aHBJiHeMoro 3KKH 3jieMeHra Moacer 6bm> BtinojmeH 

B BHAe COBOKyifflOCTM O&bCMHHX HJIH (})a30BMX JIHH3. 

OoKycHpyiomHH oirraiecKHH 3jicm6ht 5KKH 3jieMeirra mo^kct 6bm> BbmoimeH b BHfle 

30HHOH njiaCTHHKH. 

Pa3HOBimHOCTbIO 30HH0H lUiaCTHHKH HBJIfleTCH aMIUIHTyflHaH 30HHaH nnaCTHHKa, HCTBMe 

30hw KonopoH coflepaear no KpaitHeii Mepe o#hh ABynyqenpejioMjunoiqHH aHH30TponHo 
norjiomaiomHH cjioh, rpaHHHamufi c no KpaHHefi Mepe oahhm oirnreecKH roorpoimuM 
cjioeM, a HCTCTHHe 3om>i H3roroBjiem>i H3 ommecKH rooTpoimoro MaTepnajia. 

^yroii pa3HOBHjmocrbio 30hhoh njiacTHHKH xajisercfl <J>a30BaH 30HHaa iuiacTHmca. 

CpeflCTBo nnx EQMeneHHH nojixpraauHH 2KKH 3JieMeHTa Moacer coflep;scan> 
ceidtHOHHpOBaHHLiH npocBerrHbm jpyjiyqenpejiOMjunontHii amBorponHo norjiomaionmfi 
cjioh, HMeiomHH no Kpaimefi Mepe ooth noxa3aTejn> npenoMJiemw, BoapacraionpiH npn 
yBennHeHHH jpihhm bojihm nojinpioyeMoro CBera 

CpeflCTBO juix B3MeHeHHa nojiHpH3aioiH Mo^cer 6bm> BbmojmeHo b BHfle 
ceicuHOHHpoBaHHOH npocBeTHofi nojiyBOjmoBofi ^ByjiynenpejiOMJiHiomeH njiaoraHKH huh 

CJIOJI C CeiOJHHMH, pacnOJIO^CCHHMMH B (J)OKyCaX HJIH BHe (|)OKyCOB (|)OKyCHp)TOmHX 
OUTHHeCKHX 3JieMeHT0B. 

CpeACTBO anx roMeHCHHa nojwpicauHH nojiaproaropa 3aHBjweMoro 3KKH 3JieMeHra 
Moacer 6hm> B&mojmeHO b Bime ceiapioHHpOBaHHOH npoceerHOM AByJiy^enpejioMJMiomefi 
njiacTHHKH c ceiojHHMH b BH^e HeTBeprtBOJiHOBfcix njiacTHHOK, pacnojio^KeHHWMH BHe 
4>OKycoB (fxncycHpyioiiiHX onTmecKnx 3jieMeim>B, h c cexuHSMH b BHfle njiacniHOK, 
3a^aiomHx pa3H0CTb <j>a3 Me>K£y o6uKHOBeHHMM h Heo6biKHOBeHHMM jiynaMH, 
orjiHHaioniyiocH Ha it or pa3Hocra <J>a3, 3aAasaeM0H yxa3aHHUMH ceiaxHSMH b BHfle 
HerrBepTBBOJiHOBbix miacTHHOK, pacnojio%eHHUMH b (f>oicycax (JjOKycHpyiomux orrraHecKHx 

3JieMeHTOB. 

CpeaciBO ana H3MeHeHHH nojiapH3auHH 3aHBnaeMoro 5KKH sjieMetrra Moacer 6bm> 
BwnojmeHO b Bime ceicqHOHnpoBaHHoro npocBeraoro 3anojiHMepH30BaHHoro njianapHoro 
cnoa acH^Koro KpHcrajuia, HMeiomero TBHCTOByio crpyKrypy, c noBoporoM onraqecKOH och 
^khakotx) KpHcrajuia b npegenax tojuuhhu yKa3aHHoro cjioa na yroji 90° c cerapraMH, 
pacnojio^ceHHMMH b $oKycax arm BHe <J>OKycoB <}>OKyCHpyK>n(Hx oirranecKHx 3JieMeHTOB. 
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CpeACTBO juir H3MCHCHHH nojwpicauHH 3aHBji5ieMOTX> 5KKH 3JieMeirra MO^cer BMnojmeHO b 
Bime ceKOHOHHpoBaHHOH npocBerrHOH axpoMarHHHofi OByjiynenpejiOMjiHiomefi njiacrHHu. . 

IloBwineHHyK) npKOCTb h CHEwceHHe 3Jieicrpo3HeprHH o6ecneHHBaer -raioKe JKKH sneMeirr c 
HcnojiKJOsaHHeM nojiHpraaropa Ha ocHOBe nojraproyiomero cpeflcrsa OTpaacaTejibHoro nma. 

IlpeaJiaraeMWH 5KKH ajieMeirr coflepaan* cnofi ;aamKoro KpHcrajuia, pa3MemeHHwfi Meamy 
nepBOH m BTOpoii iuiacTHHaMH, no KpaHHefi Mepe Ha ooHofi H3 Koropux pacnojio^cem>i 
3jieKTpo^w h nojrapH3arop. Ilo KpaHHefi Mepe o«hh nojiHpH3arop BunojmeH b BH#e no 
KpaHHefi Mepe oahoh njieHKH huh ruiacrHHw, Ha Koropyio HaHecema cpe^CTBo jyw 
npeo6pa30BaHHH BXOflnmero HenojinprooBaHHOiD CBera bo MHoxcecrBo oAHHaxoBbix 
CBeTOBtix nyHKOB, noiwproyiomee cpeacrBO juw pa3^ejieHHH HenojwpH30BaHHi>ix cbctobmx 
nyHKOB Ha nojwpH30BaHHwe npoxoAHnjHe h OTpa^ceHHtie CBeroBwe nynKH, HMeionpie pa3Hbie 
nojwpH3ai^HH, coflepacamee no KpafiHeii Mepe oohh AByjiyHenpejiOMJiHK)DjHfi aHH3orponHO 
noraomaionpifi cjioh, HMeiomnfi no KpaHHefi Mepe oahh noKa3arejn> npenoMJieHHH, 
B03pacraion(HH npn yBenmeHHH zuihhm bojihu nojinproyeMoro CBera, huh 
AByjiynenpejiOMjwiomHH cnofi c nocroHHHWMH no TOJinunie cjioh HanpaBJieHHHMH 
onrHHecKHx ocefi hjih AByjiynenpenoMjMioinHH cjioh c HanpaBJieHHHMH oirraqecicHx ocefi, 
MeHHiouiHMHCH no TOjmjHHe cjioh no onpefleneHHOMy 3axoHy, h cpeacxBa jypn mMeneHHH 
nojwpH3auHH h HanpasjieHHA OTpaaceHHtix ot nojinproyiomero cpe^ciBa CBeroBwx ny*ncoB. 

Cpe^CTBO ajih H3MeHeHHA nojwproaoHH h HanpaBjiemiH OTpaacemibix cbctobmx nynxos 
npejiaraeMoro 2KKH ajieMema Moxer coaepxarrb ceKUHOHHpoBaHHoe MerajuiHHecKoe 
3epKauo. 

Ilojinproyiomee cpeacxBO )KKH ajieMeirra moscct coxepxcarrb no KpaHHefi Mepe oahh 
ABynynenpenoMnHiontHH aHH3orponHo norjiomaiomnfi cjioh huh KByjiynenpejioMJwiomHfi 
cjioh c nocraHHHfciMH no TOjnuHHe cjioh HanpaBjieHHHMH onTHHecKHx ocefi, a nepefl 
ceKKHOHHpoBaHHUM MerannHHecKHM 3epKajioM coaepjKarrb HerBepTbBOjiHOByK) miacTHHKy. 

B KanecTBe no Kpaimefi Mepe o#hoit> flByjiynenpejioMJiHiomero cjioh c HanpaBJieHHHMH 
onranecKHx .ocefi, MeHHiomHMHCH no Tommrae cjioh no onpe^ejieHHOMy 3aK0Hy, 
nojiHpioyiomee cpeacrBo 3aHBjineMoro 3KKH 3JieMeHTa Mooter coflep;*caxb no KpaHHefi Mepe 
oflHH cjioh xojiecrepHHecKoro aouacoro KpHCTaJuia, KOTopufi Moacer 6un> H3roroBjieH H3 
nojmMepHoro xojiecrepHHecKoro hchekoto Kpncrajuia. 

Ilo KpafiHefi Mepe oahh cjioh xonecrepHnecKoro acH^Koro KpacrajiJia Moacer HMem> no 
TOJnqHHe rpa^Heirr mara xojiecrepmecKofi cimpajm h, b pesymbxarre, cneicrpajn>HyK) niHpHHy 
cojiocbi cejieKTHBHoro orpaaceroiH csenra ne MeHee 100 HanoMerpoB. 
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IIojuipH3yK)mee cpeAcrao Moxcer coflep^can> no KpaihieH Mepe rpn cnon xojiecTepHHecKHx 
xchakhx KpHcrajuiOB, HMeiomnx nojiocw cejieKTHBHoro oTpaaceHHA CBera b Tpex pa3JiHHHMx 
cneKrpam>HHX AHana30Hax. 

CpeflCTBO juih npeo6pa30BaHHH Bxo^mero HenojraprooBaHHoro CBera nojinproaropa 
3aHBjiHeMOit> 5KKH ruieMenra Moxcer 6bm> BbinojmeHO b BH^e chctcmm MHKpojmro hjih 
MKtcponpraM, <J)OKycHpyiomHX bmxoa^hhhc H3 hhx CBeroBbie nyHKH BHyrpb nojraproaropa. 

CncreMa mhkpojihh3 mokct 6bm> BbmojiHeHa b BH^e nojio^cHTejibHbix muraHApiroecKHx 
mhkpojihh3 > nojiHOCTbio noKptiBaiomHx noBepxHOCTb nojMpmaropa. 

Ha nepBOH noBepxHocxH itjichkh hjih miacTHHw nojmproarop 3aHBji*eMoro 3KKH 
ajieMeirra Moacer coaepacarrb CHcreMy MHKpojmro h ceiamoHHpoBaHHoe MerajuiHHecKoe 

3epxaJIO, OITTHHeCKH COBMemeHHOe C Ha3BaHH0H CHCTCMOH MHKpOHHH3, a Ha BTOpOH 

noBepxHOCTH njiemtH hjih luiacroHbi - no KpaimeH Mepe oahh cjioh xonecrepHHecKoro 
^cHAKoro KpHcrajuia. 

Ha nepBOH noBepxHOCTH ruiemcH hjih miacirmbi nojraproarop 3ansjiHeMon> 5KKH MO^cer 
coflep^carb CHcreMy MHKponmo, ceKUHOHHpoBaHHoe MerajunroecKoe 3epKajio, oimnecKH 
COBMemeHHOe c Ha3BaHHoii chctomoh mhkpojihh3, h HerBeprbBOJiHosyio njiacTHmcy, a Ha 
BTopofi noBepxHOCTH nojrapraarop co^ep^KHT npn 3tom no KpamieH Mepe oahh 
AByjiyHenpejioMJwiomHH aHH3orponHo norjiomaiomHH cjioh hjih AByjiyHenpejioMjunomHH 

CJIOH C nOCTO-HHHMMH UO TOJUUHHe CJIOH HanpaBJieHHXMH OUTHHeCKHX OCefi. 

Ha nepBOH noBepxHOCTH njiemcn hjih miacTHHw nojiHpKsarop Moacer TaiDKe coAepacarrb 
ceKUHOHHpoBaHHoe MerajuimecKoe 3epKajio, a Ha Bropon noBepxHOCTH njieHKH hjih rmacraHbi 
HaHeceHbi nocjieaoBarejibHO cncreMa MHKpojmm, oimnecKH coBMemeHHan c cckixhhmh 
MerajumnecKoro 3epKajia, h no KpaHHen Mepe oahh cjioh xojiecrepHHecKoro ^khakoto 
KpHcrajuia. 

ripeAno4THTejieH 3KKH aneMeirr, nojwproarop Koroporo Ha nepBOH noBepxHocrn njieHKH 
hjih nJiacTHHbi coAep^KHT ceKipiOHHpOBaHHoe MerajumnecKoe 3epicajio h HerrBeprbBOHHOByio 
iuiacTHHKy, a. Ha Bropofi noBepxHocra njierocH hjih nuacTHHBi HaHeceHbi nocjieAOBarenbHO 
cncreMa mhkpojihh3, oimnecKH coBMemeHHaa c ceiapMMH MerajumHecKoro 3epRajia, h no 
KpaHHeii Mepe oahh AByjiynenpejioMjiHiomHH aHH3orrpoimo norjiomaKuipm cjioh huh AByny- 
HenpeJiOMJunoiUHH cjioh c nocroxHHbiMH no TOnmHHe cjioh HanpasjieiowMH onnreecKHx oceS. 

IlojDipH3aTOp 3aHBjweMoro 5KKH ajieMeHra Moacer coAepacarb no KpaihieH Mepe ABe 
jiaMHHHpoBaHHbie njieHKH huh njiacrHHbi, Ha BHenmeH noBepxHocra nepBOH nneHKH huh 
njiacrHHbi HaHeceHa nepBaa cncreMa MHKpojmm, Ha BHyrpeHHen noBepxHocra nepBofi hjih 
BTopofi njieHKH hjih njiacrHHbi HaHeceHo ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKano, a Ha 
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BHenraeH noBepxHOCTH BTopofi iuieHKH hjih niracTHHM flonojiHurejibHo hsihccchli Bropaa 
CHcreMa MHKpojmro, orrraHecKH coBMeiqeHHan c cckixhjimh MerajuiHraecKoro 3epKajia h c 
nepBoii chctcmoh MHKpojmro, h no KpaHHeii Mepe ojpra cjioh xojiecrepHHecKoro xcHgKoro 
KpHcrajuia. 

IlpeflnoHTHTejieH >KKH ajieMeirr, nojwproarop Koroporo cojjppyKirv no KpaHHeii Mepe flBe 
jiaMHHHpoBaHHwe njiemcH hjih njiacnmbi, Ha BHenraeH noBepxHocra nepBofi njiemcH hjih 
miacxHHbi HaHeceHa nepBaa cncreMa mhkpojihh3, Ha BHyrpeHHefi noBepxHocra, nepBOH hjih 
BTopoii imemcH hjih iuiacraHbi HaHeceHM cexuHomipoBaHHoe MeramnraecKoe 3epxajio h 
HerBepTBBOJiHOBaa iuiacTHHKa, Ha BHeiuHeii noBepxHocra BropoH iuieHKH huh iuiacTHHM 
flonojiHKrejn>Ho HaHeceHbi Bropaa cncreMa mhkpojihh3, oimraecKH coBMemeHHaa c cckuhhmh 
MerajuiHHecKoro 3epxajia h c nepBOH chctcmoh mhkpojihhs, h no KpaHHeii Mepe oahh 
^ByjiyHenpejiOMJunonxHH aHH3orpoimo norjiomaiomHH cjioh hjih AByjiynenpeJioMjiHiomHH 
cjioh c nocTOHHHKEMH no rojimHHe cjio* HanpaBJieHHHMH oirrHHecKHx oceil 

npezmo^THTejieH 7KKH ajieMeirr, nojraproarop Koroporo co^ep^cHr no KpaHHeii Mepe me 
uaMHHHpOBaHH&ie iuieHKH hjih njiacraHbi, Ha BHenraeH noBepxHocra nepson nnemra huh 
njiacTHHbi HaHeceHa cncreMa MHKponpiOM, Ha BHyrpeinieH noBepxHocra nepsoii hjih BTopon 
nneHKH hjih njiacraHM HaHeceHo ceicqHOtmpoBaHHoe MerajuiHHecKoe 3epKajio, onnreecKH 
coBMememioe c chctcmoh MHKponproM, Ha BHenraeH noBepxHocra BTopon njieHKH hjih 
iuiacTHHM HaHeceH no KpaHHeii Mepe oahh cjioh xojiecrepHHecKoro acHflKoro KpHcrajuia. 

IIpeOTOHTHTejieH 5KKH ajieMeirr, nojraproarop Koroporo coflepaorr no KpairaeH Mepe #Be 
jiaMHHHpOBaHHbie iuieHKH huh iuiacTHHw, Ha BHenraeH nosepxHocra nepBOH nneHKH hjih 
nnacTHHbi HaHeceHa cncreMa MHKponpH3M, Ha BHyrpeiraeH nosepxHocTH nepBofi nneHKH hjih 
iuiacTHHw nocjieAOBarejiBHo HaneceHM ceKUHOHwpoBaHHoe MerajinprqecKoe 3epKajio, 

OIlTHHeCKH COBMemCHHOe C CHCTCMOH MHKpOIIpH3M, H HeTBepTbBOJIHOBaH njiacTHHKa, Ha 

BHenraeH noBepxHocra Bropon nneHKH hjih njiacnrabi HaHeceH no Kpairaen Mepe okhh 
AByjiyHenpejiOMJWiomHH aHroorpoirao norjionjaiomHH cjioh hjih AByjiyHenpenoMjimomnH 
cjioh c nocroaHHWMH no TOJimHHe cjioa HanpasjieHHHMH oirmHecKHx ocen. 

ELpeAnoTOrrejieH 5KKH ajieMeirr, no KpairaeH Mepe orkh nojwpH3arop Koroporo 

AOnOJIHHTeJIBHO COACp^CHT OpHeHTHpyK)IOHH CJIOH, KOTOpilH C$OpMHpOBaH H3 

HeopraHmecKHx MarepnajiOB huh ochobc noJiHMepHwx MarepHajiOB. 

IIpH 3T0M OpHeHTHpyiOmHH CJIOH M03C6T 6jbITl> C$OpMHpOBaH KaK Ha 

OTyjiy^enpenoMjiHiomeM aHH3OTponH0 noraomaiomeM cjioe, Tax h Mes«jry noajioaocoii h 
yKa3aHHWM cnoeM. 
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JJpynsM BapHaHTOM xsjuiercH 2KKH 3JieMeHT, OTjiHHaiomHHca TeM, hto no Kpaimeii Mepe Ha 
o#hoh H3 njiacTHH no KpaihieH Mepe o#hh AByjiyHenpejiOMjiaiomHH cjioh aHH3orpomio 
norjiomaiomHH no KpamieH Mepe oahofo noimpicarropa pa3Memen Ha npo3panHOM 3jieKrpoae 
huh Meayjy njiacTHHOH h sjieicrpoAOM hjih Ha ArojieicrpHHecKOM njieHxe, noKpbiBaiomeH 
npospaHHbrii ajiemrpofl, hjih Mextqy opHetrrHpyiomHM xchakhm Kpncrajui cjioeM, h 3JieierpoflOM 
hjih MeoK^y opHeHTHpyionxHM ^khakhh xpHcrajui cjioeM, h arojieirrpHHecKHM no^cjioeM, 
noKpbiBaiomHM aneicipoj^ hjih Ha o6paTH0H cropoHe iuiacrHH. 

FIpezmoHTHTejieH 2KKH 3jieMeirr, orjnraaioiiiHHCH tcm, to> Ha orhoh njiacnrmie 
c4>opMHpoBaHo mfyfyysno cnpaacaioniee noicpbrrne, Koropoe Moxcer hbjmtbch OtfHOBpeMeHHo 
3jieicrpoAOM, a no KpaihieH Mepe oohh aHH3onrponHO noraomaioiuHH flByjiynenpejiOMJiHioiiiHH 
cjioh pacnonoxceH HenocpeflCTBemio Ha orpaxcaionieM noKptmiH hjih Ha jtfBJieicrpHHecKOM 
no^cjioe, naneceHHOM Ha crcpaacaiomee noKpurae, hjih Meamy opHeirrapyiomHM xchakhh 
xpHcrajiji cjioe h Apyrmm cjioxmh, HaHecemiMMH Ha OTpaxcaiomee noKpbmie. 

Hcnojn>3yeMBiH bo scex yKa3aHHbix Bwnie BapHanrax 3KKH 3JieMeirra no KpamieH Mepe 
oahh AByjiyneiipejiOMjiHioiUHH aHmorpomio noraomaiomnfi cjioh mo^kct HMerb no KpaihieH 
Mepe oahh noKa3arejn> npejiOMJiemra, npHMo nponopipiOHajEbHWH ajnrae bojihw 
nojiaproyeMoro CBera. 

Ilo KpaihieH Mepe, o#hh asyjiyHenpejioMJWionuiH aHH3arponHO noraomaiomnH cjioh no 
KpaHHen Mepe oahofo nojraproaropa bo bccx yKa3aHHwx Bwme Bapnairrax 5KKH aneMenra 
MO^cer HMen> TOJinprny, npn KOTopofi peajiroyerca HHTeptJrepemjHOHHMH 3KcrpeMyM Ha 
BMxo^e nojrapicaTopa no KpaHHen Mepe jjjw ootoh HHHeihio-no jraptBOB aHHOH KOMnoHeirrw 
csera. 

Toamuma no KpaihieH Mepe oahoid flByjiynenpenoMJiHiomeix) amccnpoiiHO norjiomaiomero 
cjioa no KpamieH Mepe o/moro nojrapioaTopa bo Bcex yxa3aHHWx Bume BapHamax 2KKH 
3JieMeHTa Moxcer yaoBjierrBopHTb yanoBHio nojiyHeraw Ha BMxoae nojrapKsaropa 
HHTep4>epeimHOHHoro MHHHMyMa una o#hoh jiHHeihio-nojiHpH30BaHHOH KOMnoHeHTbi CBera h 
HHTep<f>epeimHOHHoro MaKCHMyMa jvm Apyroii oproroHajibHOH jiHHeihio-nojixpHSOBaHHOH 
KOMnoHeHTbi CBera. 

Ilo KpaihieH Mepe ooth nojwpraaTop bo bccx yKa3amiwx BBime Bapnairrax 3KKH 3JieMeHra > 
coAep^icamHH no KpaihieH Mepe pa cjioh, coaepxcnr b KanecrBe no KpaihieH Mepe oahoto H3 
hhx jXByjiyHenpenoMjiHKHUHH aHH30TponHo norjiomaiomnii cjioh, a jspyroA cjioh ommecKH 
roorpomiMH, noKa3arenb npeHOMjieHHH Koroporo coBnaoaer hjih MaxcHMaobHO Gjhook c 
oahhm m noica3areneH jxByjiynenpejiOMjiHiomero cnox. 



WO 99731535 PCT/RU98/00415 

53 

Flo KpaHHefi Mepe ohhh nojinpraaTop bo Bcex yica3aHHbix Bbiuie BapHanrax 5KKH 
aneMeirra, coaepacanutfi no KpaHHefi Mepe asa flByjiyHenpejiOMJunonjHx cjioh, b KanecrBe no 
KpaHHefi Mepe o#Horo H3 hhx coflepacHT aHrocrcponHO noraomaiomHfi, o#hh noKa3arem> 
npejiOMJieHHH Koroporo coBna^aer mra MaxcHMajibHO 6jih30k c oahhm H3 noxasaTejiefi 
AByjiynenpejioMJiHiomeTX) cnox, a Bropue noxasarenH npejiOMjieroui AByjiyHenpenoNuraionjero 
cjioa h AByjiynenpejioMjiHiomero aHH30TponHO noniomaiomero cjioh OTjiHHaKrrcM Mexcj^y 
co6oh. 

BapbnpoBaHHeM KpacHrejiefi b JDKK komhgshuhh moxcho co3#aBaxb DKK ycrpoficrBa c 
pa3Jnrmi)iM E[BeroM, b tom TOCJie h cepMM. Cepwfi uBer MO^cer 6bm> nany^eH Taicace h npH 
nocjioHHOM HaHeceHHH OTyJiynenpejiOMJiHiomero amDorpoiiHo norjiomajonjero cjioa 
^cejrroro, npacHoro h CMHero ubctob npn 4>opMHpoBaHHH hx Ha ruiacTMHax KK>Ben>i. 

HcnojiK30BaHHe accoimaTa ahxpohhhmx Kpacirrejiefi, coaepacamnx HOHHorenrnje rpynnw, 
c no KpafiHefi Mepe oahhm mojicm opraHHHecKoro, ocoGchho noBepxHOcroo-aKTHBHoro nona 
miH 4>°P MH POBaHHH aHH3orponHO norjionjaiomero flByjiyqeiipejioMjraiomero cnox 
o6ecnenHBaer xopomyio opneHTHpyiomyK) cnoco6HOcn> nojiflpraaropa npH BHyrpeHHeM ero 
pacnojioaceHHH b 3KKH MeMeirre, hto H36aBJiser or Heo6xoxHMOcni HaHeceHHH 
flonojmHTejn>Hbix opneHTHpyiomHx 3KK cnoeB. IIpmeM BapbHpoBaroieM crpyicrypbi 
opraHHHecKoro HOHa moxcho MeHHTb opHemnpyiomyK) h CMaHHBaiomyio cnoco6Hocn> 
pacraopoB npH H3roroBneHHH nojiHpH3arropa, mo HMeer 6ojn>moe 3HaneHne npH 
roroTOBjieHHH 5KKH ajieMeHros pa3jraHHwx nmoB. 

KpoMe Toro, HajraiHe MajionojxBJDKHbix opraHmecKHx hohob b noiwproyiomHX 
noKptmiHx o6ecneHHBaer HH3Kyio aueiciponpoBOAHOCXb, i rro b cbok> onepegb cmcicaeT 
3HepronoTpe6neHHe h tcm cemmm yBejiHHHBaer cpoK cnyac6M aomKOKpHcrajuiKHecKHx 

yCTpOHCTB. IlpH 3TOM OTnaflaCT Heo6xOOTMOCTb B HaHeceHHH AOnOJIHHTenbHMX 

rooimpyiomHx cjioeB npH BHyrpeHHeM pacnojioxceHHH nojwpraaropoB . 

Pa3HOo6pa3ne UBeroBbrx peineHHH 3axBjraeMoro 5KKH 3JieMeirra o6ecneHHBaerca 3a ctct 
Hcnojit30BaHH5i fljw H3n>TOBjieHHH nojinpraaropoB caMbix pa3m>ix KpacHTejiefi, HanpHMep, 
4>opMyjn>i (II-VI). 

HcnojiK30BaHHe HHrep^epemjHOHHMx nojrapraaropoB Ha ocHOBe AByjiynenpejiOMJunonuDc 
amcoTponHo nonnomaiomHx cnoeB o6ecneHHBaer BbicoKyio apKocrb h ojmopo#Hocrb no 
njioiua^H 3asBJiHeMoro 3KKH aaeMem-a, a Tarace xoponrae yrjioBwe xapaicrepHCTHKH h 
OTcyrcTBHe xemi npn pa6ore Ha orpaxeHHe. 
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IIoBbniieHHaH apKocn, 3KKH 3JieMeirra npn 0/moBpeMeHHOM chickchmh 
3Heprononrpe6jieHHfl flocTHraerai npH Hcnojn>30B3HHH nojraproaTopa, Hcnojn&yioixiero 6ojiee 
50% 3HepraH na^aiomero csera. 

HcnojiK30BaHHe nepeHHcneHHUx Biane MarepnajiOB #jw $opMHpoBaHHH 
AByjiy^enpejioauiHiomHX aHH30Tpoimo norjiomaiomnx cjioes aaer B03M0>ECH0CTb 

H3rOTaBJIHB3Tb KaK MOHOXpOMHLie, TaK H UBeiHbie 3KKH 3JieMeHTbI H AHCIIJieH Ha HX OCHOBC 

JJflx AoencKeHHH bhcokoh HpKocTH h KOHTpacTHocTO H3o6pkaceHH* b npe/yiaraeMOM 
ycrpoHCTBe, npe#Ha3HaMeHHOM ajih loroTOBjiemw flHCiuieeB bwcokotx) pa3pememra, mo^cho 
Hcnojrb30Ban> Hapjmy c AByjiyHenpenoMJMiomHMH amooTpoiiHo noraomaiomHMH cjiohmh 
flonojiHHrejn>Hwe opHeirrapyiomHe h npocBerjDnomHe cjioh. 

IIpHMeHCHHe 3aHBJiHCMbix nojraproaTopoB Ha ochobc ^yjiynenpejiOMjijnoiipix 
aHH30Tpoimo norjiomaiomHx cjioes He HounoHaer Hcnojit30BaHne TpaoHioiOHHLix ruieHOHHBix 
nojiHpH3aipfomibix rmeHOK, b nacraocTH hoahmx nojiapmaTopoB Ha ocHOBe FDBC. HanpHMep, 
KOMGHHaoHH BHyrpeHHero nojraproaropa Ha 1-h ruiacTHHe c hoahmm arpaacaTenBHMM hjih 
nponycicaiomiiM nojwpH3aropoM, HaKJieemndM Ha BHennnoio cropoHy BTopoa ruiacraHw, 
no3BOJiser co3jiarn> ycrpoficrBo, HMeiomee BbicoKyio xpicocn> h KompacTHocn> H3o6paaceHHH 
h He Tpe6yiomee flonojmHTem>Horo creKna, Koropoe o6brmo HcnojHayeroi una 3amnra 
nojraproaropa, HaKJieeHHoro he BHemmoio cropoHy nepBoro creioia. 

KpoMe Toro, c HcnojiKJOBamieM nojwpmarropa Ha ochobc j^yjiy^enpejioMJunonpix 
aHH3orpoimo norjion^iomHX cjioeB MOiyr 6bm> rororoBjieHM 5KK HHRHxaropHKie 3JieMeim>i c 
BHemHHM pacnojioaceHHeM nojrapioaTopoB. JJjw 3roro flByjiyHenpejiOMjraioiijHe aHroorpoimo 
norjiomaioiuHe cjioh h&hochtch Ha npospaHHyio H3orpomiyK> nonHMepHyio nneracy, nocne 
nero nojiyHeHHbiS mieHOHHbiH nojwproarop HaiaieHBaerrca Ha BHennnoio cropoHy nnacniH. 
IIpH 3tom Heo6xoOTMO crrMCTHTb, to> nojiyneHHoe >KK ycrpoHCTBo coflepaorr ropaaAo 
Mentme cjioes no cpaBHemno c 5KK ycxpoficTBOM c TpaAmpioHHUMH nouapHaaropaMH Ha 
ocHose ruieHOK IIBC. 

Kpancoe onHcaime lepreaceii 

nompu3amop unmep(pepemmonHoeo muna no u3o6pemeHwo HJunocrpHpyercH or^ejitHtiMH 
npHMepaMH KOHKperHoro BtinojiHeHHH Ha 4>ht.1-3. Ha (Jmr.l noKa3ana cxeMa ootocjiohhoto 
nojwproaropa no H3o6pereHHK) orpaatarejibHoro rana. Ha §m.2 cxeMaraHHo npeflCTaBJieHw 
bhau 3aBHCHMocreH noKa3arejm npejioMJieHH* cjiocb b nojiaproaropax or juihhw bohhm 
CBera. Ha 4>ht.3 noKa3ana cxeMa MHorocnoHHoro nojraproaropa no H3o6pereHHio. 
IIojwpu3a mop duxpoimnozo muna h ipipKyjiapHWH nojrapn3arop Ha ero ocHOBe npe^craBjieH 
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Ha 4>ht.4-5. 

Ilojvipu3amop na ocnoee noimpusymuezo cpedcmea nponvcKcaameeo muna no u3o6vemeHwo 
unmocTpHpyercfl oth&jibhmmh npHMepaMH KomcperHoro BbmoJiHeHiw Ha (J)Hr.6 - 12. 

Ha <j)m\6 cxeMarraHHO noxa3aHO nonepenHoe ceneHHe OOToro H3 BapHanroB npejyiaraeMoro 
nojwproaropa, Bi>mojraeHHoro b Bime ootoh idichkh, Ha noBepxHocrH KoropoH HaHecenw: 
nojMproyiomee cpe^crBo, bluiojihghhoc b BHfle o&beMHwx jihh3, rororoBjieHHwx m 
AByjiynenpejiOMjwiomero aHH30Tpormo nomomaiomero Marepkajia, h cpeacrBO hjw 
H3MeneHH» nojinproaipu? nyHKOB nojisprooBaHHoro cBera, BMnojmeHHoe b bhac 
ceiamoHHpoBaHHOH npocBeraoH AByjiyHenpenoMjunomeH nnacinHKH, ceiajHH KoropoH 
pacnonoxceHBi b $OKycax yica3aHHbix o&beMHbix jihh3. Ha <f>Hi\7 cxeMarniHHO noKa3aH o6iqHH 
bha npeAJiaraeMoro nojwproaTopa no 4>ht.6. Ha <fmr.8 cxeMaTHHHo noKa3ano nonepenHoe 
ce%HHe ooKoro H3 BapHanroB npeanaraeMoro nojurproaropa, BimojiHeHHoro b bh^c oahoh 
nneHKH, Ha noBepxHOcro KoropoH HaHeceHBi: nojwproyiomee cpeflCTBO, BbinojiHeHoe b Bime 

yKa3aHHWX O&beMHMX JIHH3, H Cpe^CTBO WW H3M6H6HH5I nOJ!HpH3ai^HH nyHKOB 

nojispH30BaHHoro CBera, BwnojiHeHHoe b bhac ceiojHOHHpoBaHHOH npocBCTHOH 
AByjiynenpejrioMjwiomeH njiacraHKH, ceiamH KoropoH pacnonoaceHM bhc <f)oicycoB yKa3aHHMx 
o&bcmhmx jihh3. Ha 4>ht.9 cxeMarmHO noKa3aHo nonepeHHoe ceqeirae oxhoid H3 BapnanroB 
npeanaraeMoro nojiaproaropa, BfejnojmeHHoro b bhjxc ojjhoh nueHKn, Ha noBepxHocrH 
Koropoif HaHecem>i: narraproyiomee cpeflcrBo, BbinojiHeHoe b BH^e aMnjnrryAHwx 3omn>ix 
EmacTOHOK, rororoBJieHHwx ro nepe^yiomHxcH cjioeB AByjiyHenpenoMjunonjero h outhhcckm 
roorpoimoro MarepHajiOB, h cpeflCTBO fljia h3mchchhs nojraproaipiH nyHKOB 
nonspii30BaHHoro csera, BwnojmeHHoe b BH^e ceicuHOHHpoBaHHOH npocBCTHofi 
AByJiynenpejioMnsionteH njiacTHHKH c ceicqroiMH b Bime HerBepn>BOjiHOBMx njiacTHHOK, 
pacnojio^ceHHMMH bhc <jx)KycoB yKa3amn>ix aMiuraTy^HHix 30hhmx njiacTOHOK, h c cckuhsmh 
b BH^e njiacTHHOK, 3aAaK>mnx pa3Hocn> fyas MesKjjy o6wKHOBeHHMM h Heo6wKHOBeHHfciM 
jiynaMH, oxnHHaiomyiocH Ha % ot pa3Hocra <j>a3, 3a#aBaeMOH yica3aHHHMH cckechhmh b BHfle 
HerBepTbBOjmoBMx iuiacraHOK, pacnojioaceHHMMH b 4)oxycax yica3aHHMX aMiuiHTynHwx 
30hhmx njiacTHHOK. Ha 4>ht.10 npeAcraBjieH nonepenHUH pa3pe3 oahoh H3 bo3mo%hux 
KOHcrpyKipiH aMiumryAHOH 30hhoh iuiacrHHKH, HcnojitsoBaHHOH b BapHairre npeonaraeMoro 
nojraproaropa no 4)m\ 9. Ha 4>ht. 11 H3o6pa»ceHO nonepeHHoe cenemie 4>a30Bofi 30hhoh 
njiacTHHKH, mronroBjieHHOH ro Tpex cjioeB, oahh ro Koropwx AByjiynenpejioMjwionxHH 
aHrooTponHo noniomaiomHH, a «Ba ^tpyncc ommecm roorponHbie c pa3jiHMHtiMH 
noKa3arejwMH npejiOMneHBw: oahh paBeH o6uKHOB6HHOMy noKa3arrenio npejiOMJieHH^ 
^ByJiynenpenoMjiHiomero cjioh, a flpyrofi - Heo6wKHOBeHHOMy. TpaHHUu 3thx cjioeB HMetOT 
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pem>e4>, KoropwH no3BOJiaer hm npn yKa3amiux cooTHomeHHHx MOKfly hx noKa33TejwMH 
npejioMneHHH Bwnojnum> pom> MaccHBOB o^HHaKOBux (J)a30BMx 30hhwx ruiacntHox, 
cnoco6Hwx 4>OKycHpoBan> Jiyro, jihhcmho nojraprooBaHHbie bo bsahmho oproroHajibHux 
iuiockocthx. 3th MaccHBbi (J)a30Bbix 30HHwx miacTHHOK cflBHHyTbi othochtcjilho apyr apyra 
Ha nojiOBHHy mnpHHu ootoh tbkoh 30HHOH iuiacTHHKn Ha 4>ht. 12 H3o6paxceHo nonepemoe 
ceneHHe oflHoro m BapnainoB npefljiaraeMoro nojrapjoaropa, BbmojmeHHoro b BH^e njiemcH, 
Ha noBepxHOCTH Koropofi HaHeceHbi: nojuiproyioinee cpeflCTBO, BbmarraeHHoe b BHfle $a30Bbix 
30Hhwx njiacTHHOK, H3roTOBjieHHUx H3 HepeayionjHXQ* AByjiynenpejioMJiHiomero 
aHicoTpoiiHO nonnomaiomero h orrrHHecKH rooTpoimoro Marepnajia, KOHCTpyKmw Koropfcix 
npHBe^ena Ha <J)Hi\ 11, h cpe^CTBO juw H3MeHeintH najraproaimn nynKOB nojiapiooBaHHoro 
CBera, BbmojraeHHoe b BH^e ceiaxHOHHpOBaHHOH npocBerHOH OTyjiynenpejioMjunoiiieH 
xuiacTHHKH, ceK^HH KOTopoa pacnojioaceHbi b 4>oxycax yica3aHHbix oGbcmhwc jihh3. 

Uoimpmamop na ocnoee nonstpwviowezo cpedcmea ompaoicamenhnozo muna no raoGperemao 
HJunocrpHpyerca omejibHbiMH npHMepaMH KOHKperHoro BbmojiHeHHfl Ha 4>ht. 13 - 21 . 

Ha 4>ht. 13 cxeMaraHHo noxa3aHo nonepenHoe CCTeme npenjiaraeMoro nojraproaropa, 
OTjiHHaiomerocH TeM, hto oh BwnojmeH b BH^e oahoh idichkh huh iuiacraHbi, Ha nepBofi 
nosepxHocTH KoropOH HaHeceHbi CHcreMa Mmcpojime h ceKUHOHHpoBaHHoe MerajuiHHecKoe 
3epKano, a Ha Bropoii - nojwproyiomee cpeflCTBO, BKjnonaFomee no KpaHHefi Mepe ojpm cjioh 
xonecrepmecKoro xchakoiu KpncTajuia. Ha fywr. 14 cxeManroio noKa3aH o6mHH bhjj 
npejuiaraeMoro nojwproaropa no <|>Hr. 13. Ha <J>ht. 15 cxeMarraHHo noicasano nonepenHoe 
ceneHHe npeftnaraeMoro nojiaproaropa, OTjimaiomerocH tcm, t tto oh BMnoxmeH b BH^e oahoh 
nneHKH hjih njiacrHHw, Ha nepBofi noBepxHOCTH KoropoH HaHecem>i CHcreMa MHKpojmro, 
cdamoHHpoBaHHoe MerajumHecicoe 3epKajio h HerBeprbBOJiHOBaa njiacnrnKa, a Ha Bropofi - 
nojwpioyiomee cpe&ciBO, Bmnonaiomee no KpafineH Mepe ojwr AByjjynenpejiOMjiHiomHH 
cjioh c nocroHHHLiMH no TOjmjHHe cjioa HanpaBJieHHHMH onrHHecKHx ocefi. Ha <J>ht. 16 h 17 
cxeMarnroHo noKa3ano nonepeHHoe ceneHne npezuiaraeMoro nojwproaropa, OTJiH4aK)merocfl 
tcm, hto oh BbinojmeH b BHfle oahoh njiCHKH huh nuacTHHM, Ha nepBofi noBepxHocra 
KoropoH HaHecem>i ceicuHOHHpoBaHHoe MeTajuiH^ecKoe 3epicajio, a Ha sropoH — 
nojMpH3yiomee cpe^CTBO h CHcreMa mhkpojihh3. Ha <J>ht. 18 h 19 cxeMaupmo noKa3aHo 
nonq^eHHoe ceneHne BapnanroB npeAJiaraeMoro nojiHpmarropa > BunojnieHHoro b BH^e «eyx 
jiaMHHH-poBaHHMx tuieHOK hjih njiacxHH, Ha BHcmHHx noBepxHOcrax Koropux HaHecemj 
nojwpH3yiomee cpencrBo h n&e cncreMbi MHKpojmm, Ha BHyrpeHHHx noBepxHOcrax - 
cexqHOHHpoBaHHoe MeraauraqecKoe 3epKajio 37. Ha 4>ht. 20 h 21 cxeManiHHO noxa3aHo 
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nonepenHoe ceierae BapnaiiTOB npejpiaraeMoro nojisproaropa, BbmojiHeHHoro b BH^e j&yx 
^aMHHHpoBaHHMx mieHOK hjih utiecthh, Ha bh6uihhx noBepxHocrax Koropwx HaHeceHM 
nojwproyiomee cpe^CTBO h CHcrcMa MHKponproM, Ha BHyrpemnix noBepxHocrax 
ceiaxHOHHpoBaHHoe MerajuiHHecKoe 3epicajio 37. 

IIpuMepu 3aH6JiHeMbJX JKKM 3JieMenmos b HaH&xnee thohhhkix KOH(j)nrypanHHX noKa3amj 
Ha 4>ht.22-27. Ha 4>m\22 cxeMarmHecKH raoGpaxceHa 3ji6mcht nponycxaiomero rana Ha ocho- 
Be o6bnHoro tbhct - HeMarraxa, Ha 4>ht.23 - cxeManrcecKoe H3o6paxceHHe 3KKH aneMema 
nponycKaiomero nraa Ha ocHose o6wHHoro tbhct - HeMannea c ApyrHM pacnojioxceHHeM 
nojraproyiomero cnoa h aneicrpoflOB, Ha <|)Hr.24 - cxeManiHecKoe H3o6paxceHHe 3KK HHflHxa- 
Topa onrpaacaioniero nraa Ha ocHOBe o6bPmoro TBHcr-HeMarrHxa h Ha <J)hi\25 - cxeMaraqecKoe 
H3o6paaceHHe 5KK Hrcpnca-ropa nponycxaiomero nraa Ha ocHOBe cynepTBHcr - HeManuca, Ha 
4>nr. 26 - cxeMarmecKoe H3o6paxceHHe DKK HHflHKarropa c 34>4>^ktom nepeKFUOHeHHa UBera h 
Ha 4>ht. 27 - cxeMaTHHecKoe K3o6paxeeHHe MaTpHHHoro uBeraoro 3KK HmjHicaTopa. 

OnncaHHe npeAnoinrrejibHkix bhphahtob ^anejineMoro nojinpH3aTopa h 
»CHAKOKpHcrajiJiHHecicoro HH^HicaTopnoro MeMem-a. 
Ilojixpu3amop unmepcpepemmoHHom murta 

Ha (J)ht. 1 noKa3aHa cxeMa oohocjiohhoit) nojiaproaropa no H3o6pereHHio orpascarejibHoro 
THna, BKjnonaiomero ^ByjiyHenpejioMJiHiomHH aHroorponHo noraomaioimrii cjioh 1, ornHnaio- 
merocH tcm, hto o6a ero noKa3areiiH npejiOMJiemw (Heo6bntHOBeHHfeifi n« h o6iiKHOBeHHbiii 
Ho) nponopuHOHajibHti wnme bojihu nojwpKjyeMoro csera. B npocremneM BapaanTe cjioh 1 
rpaHHHHT c jspyx cropOH c B03flyxoM. B Gojiee cjio^chmx BapHanrax Ha oflHy ero cropoHy 
flonojiHKrejn>Ho HaHeceHo CBerocrrpaacaiomee noKpuroe. Cjioh 1 moxcct 6tin> HaHeceH TaicKe 
Ha noAJioxocy, HanpHMep m npospanHoro cresma (noxa3aHa Ha (Jjht. 1 nyHKrapoM). 

Pafxrry npewiaraeMoro nojinprnaropa orpaxcarejibHoro Tana nkwkho no^CHim* cjieflyiomHM 
o6pa30M. HenojwprooBaHHMH cbct coctoht H3 asyx jmHeiiHo-nojwprooBaHHMx komhohcht 2 
h 5, njiocKoc™ nojrapioaitHH Kcrropbix B3aHMH0 nepneHAHKyjiHpHbi (oth j&e KOMnoHeHTbi 
ycnoBHo pa3Hecem>i Ha (jmr.l nnx HarjumHOcra h jiynmero noHHMaHHH) . KoMnoHema 2, 
nojwpH30BaHHan napajuiejn>HO onTmecKOH och AByjiynenpejiOMJDnoiqero arocoTponHo 
noraomaiomero cnoa 1, ^acroHHo orpaxaercfl or rpaHHObi cjioh 1, o6pa3y* Jiyq 3. MacraHHoe 
orpa^ceHHe CBera or rpaHHuu pa3flejia cjioh 1 h cpe#u npoHcxoflHT 3a ctct acaroa (pa3Hmjbi) 
noKa3arejieH npejiOMJiemiH Ha rmm rpaHnue. JSjw nacrmHoro orpaxeHHH csera Moacer 6bm> 
Hcnojib30BaHo Taicxce flonojirorrejibHO HaHeceHHoe na cjioh 1 cBeroorpaacaiomee noKpurae. 
ApyraH Hacn> 3Hepnoi KOMnoHenrw 2 y npoxow nepe3 AByjiynenpejiOMjiflioniHH arooorpoimo 
norjiomaioniHH cjioh 1, OTpa^caerca or BropoH rpammbi cxron 1, h npoxo^HT eme pa3 cjioh 1, 
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o6pa3yz nyn 4. OrpaxceHHbie jiyro 3 h 4 nojDipH30BaHw Tax ace, icax h KOMnoHeHra 2. 

TojnmiHa cjioh 1 Bbr6npaercH TaKofi, hto6m oimroecKax pa3HOcn> xo^a Ac nsix jiyneH 3 h 4, 
cooTBercTByiomaH 6ojn>meMy noica3arejno npejiOMJiemiH ru, cocraBjuuia HenerHoe hhcjio 
nojiyBOjiH nojMproyeMoro CBera, Ac = A/2 + mX, rae A, - jpiHHa bojihw csera, m - nop^moic 
HHTep^epemmH. Ecjih cpeou c o6eHx cropoH cjioa 1 npo3paHHue (HenorjiomaiouiHe) h 
HMeior noKa3arejiH npenoMJieHHH MeHwnne, hcm noKa3arrejQi npejiOMJiemiH cjioa 1, to 
oimraecKax pa3HOcn> xom Ac = 2dnc + A/2, me d - TOjmuiHa cjioji 1, a BejirnHHa A/2 - CKanox 
4>a3Bi npH orpa»ceHHH or nepsofi rparamw Kax or orrrHHecKH 6ojiee hjiothoh cpeAw. B 3tom 
cjiynae pe3yjn>Tait)M HHTep4>epeHECHH jiyHefi 3 h 4 jrajiHerca m BsaHMHoe ocjiaGjieroie, h b 
orrrHMajrbHOM BapHairre hx nojmoe rameHHe. IlojiHoe raineHHe jiynefi 3 h 4 flocxHraerca, 

eCJIM HHTCHCHBHOCTH (aMIUIHTyjJw) JiyTOH 3 H 4 OflHHaKOBbI HJIH 6jIH3KH no BeJIHHHHe, TTO 

Moxcer 6bm> flocrarHyro onTHManbHWM noa6opoM KO34>4 )H U HeHT0B orpaaeeHHs or rpaium 
CJioa 1, HanpMMep, 3a cner flononmrrejibHo HaHecemioro cBerrooTpaacajomero ixokpbtthh. 
CBerocrrpaacaiomee noicpwroe Moacer 6wn> BwnojmeHO MerajirmraecKHM hjih flrojieicrpH- 

HeCKHM H 6wiT> OJJHOCJIOHHWM HJIH MHOFOCJIOHHblM. FIpH BWTIOJIHeHHH yCJIOBHH npOIIOpiXHO- 

HajibHocTH HCo6bncHOBCHHoro noKa3arejiH npejioMJiemui aHH3orponHO norjiomaiomero 
AByjiynenpenoMJiHiomero cjioa 1 junme bojihw CBera (ric ~ X) paBCHCTBo Ac = 2ctoe + A/2 - A/2 
+ mA BbinomweTCH jyra Bcero £Hana30Ha patJoHHx ajihh bojih CBera, *m> o6ecne*fflBaer 
BweoKHe nojiapmaiiHOHHue xapaicrepHCTHKH b nmpoicoH cneKTpajn>Hofi ofwiacra. 

flpyraa jiHHeHHO-nojwprooBaHHaji KOMnoHenra 5, Koropaa nojinprooBaHa 
nepneHOTKyjiHpHO onnraecKOM och #ByjiyqenpejiOMJiHK>men) aHH30Tpoimo norjiomaiomero 
cjioa 1, HacTHHHO orpaacaercH or nepBOH rparomw ghoji 1, o6pa3ya nyn 6. JJpyran Hacn> 
3HepraH KOMnoHCHTw 5, npoxoAH nepe3 cjioh 1, orpaaeaercH or Bropofi rparomw cjioh 1, 
npoxoAHT eme pa3 choh 1, o6pa3yg jiyn 7. OrpaaceHHwe nym 6 h 7 nojrapreoBaHW xax ace, 
Kax h Bxoaxmaa KOMnoHenra 5. Pe3yjn>TaroM HHrep4>epeHUHH jiynen 6 h 7 HBjraercH hx 
B33HMHoe ycHjieHHe, T.e. HHTep{})epeHUHOHHWH MaiccHMyM, t.k. onTHHecKaa pa3Hocn> xoaa 
MGssosy hhmh Ao, cooTBercTByiomaa o6biKHOBeHHOMy (Mem>meMy) noKa3aTejno npejiOMjieitna 
n<>, cocraBjiHer uejioe hhcjio juihh bojih Ao = 2dn<> + A/2 - mk (cicaHOK 4>a3w A/2 npn 
orpaxceHHH Jiyna 6 or nepBOH rpaHHUbi cjioa 1 ^ 3toh KOMnoHemi>i TaioKe iipohcxoaht). 
ripH BbmojraeHHH ycnoBHa nponopuHOHambHocrH o6tiKHOBeHHoro noKa3arrejw npejiOMjieHHH 
amGorpoiiHo norjiomaiomero AByjiynenpenoMjiaiomero cjioh 1 zyraHe bojihw CBera (no ~ X) 
ycnoBHe HHrep(J)epeHrpiOHHoro MaxcHMyMaAo = 2dHo + A/2 = mk Taicace BbDiojmHercfl ahh 
Bcero AHana30Ha jumn bojih csera, *m> 03Hanaer ycrpaHeHHe cneKTparcbHOH 3aBHCHMOcra 
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nojwproai^HOHHwx xapaKTepHcnoc nojiftpraaropa 

TaKHM o6pa30M, b mnpoKOH oGjiacro cneicrpa b pe3yjn>TaTe HHTep<J>epemjHH cyMMapHoe 
OTpaaceHne KOMnoHeHTbi 2, nojiHpH30BaHHOM napajuientHO 6ucrpoH och cjioa 1 
flByjiynenpejioMJiHiomero MaTepnajia 3HawrejibHO MeHbme, hcm OTpaxcemfe KOMnoHeHTbi 5, 
nojiHpH30BaHHoii nepneH#HKyjrapHO GucrpoH och cjkwi 1. 

Bo3MO«Ha peajiicamM h o6parHOH cmyauHH, Korzja b pe3yjn>Tare HHrcp(J)epCHUHH 
cyMMapHoe orpaxceHHe KOMnoHeHTbi 2, nojiHpH30saHHOH napamienkHo oimraecKOH och cjioa 
AByjiynenpenoMnsioniero Marepnana 1 3HaHHTejibHo 6ojn>me, tcm orpaxceHHe KOMnoHeHrw 5, 
noxwprooBaHHofi nepneiroHxyjurpHo oimraecKOH och cjioa 1. 3ra CHTyamw HMeer mccto, 
Kor^a TOjnuHHa cjioh 1 BbiGnpaerrcH TaKofi, hto6m oirnraecKaH pa3Hocn> xo^a Ac una jiynew 3 h 
4, coarBerrcTByiomaH HeoGuKHOBeHHOMy (6ojn>meMy) noKa3aTejno npenoMJierow 
cocraBjisjxa Heraoe mhcjio nojiyBOJiH nojrapH3yeMoro csera Ac = mX. B 3tom cnyqae 
pe3yjn>TaroM HHrep(J)epeHUHH jiynefi 3 h 4 xbjihctch mrrep4>epeHimoHHbiH MaKCHMyM, T.e. hx 
B3aHMHoe ycaneHHe. B to «e Bpeira oimraecKaH pa3Hocn> xoaa Ao nnx jiynefi 6 h 7, 
cooTBercTByiomaH o6wKHOBeHHOMy (Mem>meMy) noKasarejno np gjiomjichhh no , cocraBjiaer 
HeHeraoe hhcjio nojiyBOJiH nojraptoyeMoro csera Ao =Xf2 + mk. B 3tom cjiynae pe3yjn>TaroM 
HHTep(J)epeHiXHH Jiynefi 6 h 7 xBjiaerca HHrep(J)epeHUHOHHLiH MHHHMyM, T.e. hx B3aHMHoe 
ocjia6jieHHe. Tenepb b pe3yjn»Tare Hirrep^epeHUHH cyMMapHoe orpaxceHHe KOMnoHeffrbi 2, 
nojwprooBaHHOH napajuienbHo oimwecKOH och cjioa 1 AByjiynenpejiOMjiHiomero Marepnajia 
3HaHHTejii>HO fxxnMiie, ieM OTpaaceHHe KOMnoHeHTbi 5, nojiHpmoBaHHOH nepnemmKyjiapHO 
oirrHHecKOH och cjioh 1 ftByjiyHenpejiOMJunoujero Marrepnana. 

Ha $ht.2 cxeMaTHHHo npeacraBjieHbi 3aBHCHMocrH noKa3arejw npenoBmeHHH cjioeB b 
nojwproarropax or Ajncaw bo-ohm bhahmofo csera, T.e. b o&nacra 400-700 HaHOMerpOB. 
KpHBaa 8 coarBercrByer nojwproaropy no npoTonmy, b KoropoM noKa3arejrb npejiOMneHHs 
cnoeB yGusaer npH yBemroeHKH zyiHHbi boxchm csera. Taicaa 3aBHCHMocn> b ormoce 
Ha3UBaercH hopmejii>hoh AHcnepcweH h cBOHCTBeHHa npo3paHmiM MarepnajiaM. Kpnsa* 9 
cooTBercTByer nojraprcaropy no H3o6pereHHK>, b KoropoM no KpaimeH Mepe oahh noKa3arrejn> 
npejiOMjieHHx cnoeB B03pacraer npn ysejnroeHHa ajihhw bojihw csera. Taica* 3aBHCHMocn> b 
oirraice Ha3WBaercH aHOMajibHOH AHcnepcueH h juih nojiyneHHs Taicon 3asHCHMocin 
nojraproarop aojekch 6bm> cneimajibHbiM o6pa30M CKoncrpyHpoBaH. 3KcnepnMeHru h 
pacnerbi noica3ajiH, hto npeOTOTOrrejibHWM %na aroro xsnxerai nojowpraarop, 

OTOTHaiOmHHCH TCM, Hit) HO KpaHHeH MCpe OflHH flByJiyHenpeJIOMJWKmOIH aHH30TpOHHO 

norjiomaiomHH cjioii HMeer MaxcHMajibHbiH noKa3arem> nornomeHHH He MeHee 0,1 b 
Anana30He paSoHHX ^jihh bojih. 3Aeci>, icax h b omnKe, noKa3arejn> noraomeHH^ 
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rororoBjieHHoro cnoa k onpeflejwerca (cm. TaioKe TOCT 7601-78) Kax K03<J)4)HiHieHT npn 
mhhmoh nacre b KOMiuieKCHOM noKa3arejie npejioMnemw H3roTOBjieHHoro cjioa Marepnajja Z 
= n - ik. KpHBM 10 cooTBercTByer npejnio *rrMTejn>HOMy BapHamy nojmpraaropa no 
H3o6p€TCHHK), OTJimaiomeMyca TeM, hto no KpaHHefi Mepe oahh OTyjiyHenpejioMjiHionmH 
aHH30TponHO norjiomaiomBrfi cjioh HMeer no xpaHHen Mepe oahh noKa3arejn> npejiOMjieHHH, 
npxMo nponopiiHOHajifcHWH /umHe BOjmbi nojMpH3yeMoro CBera no KpaHHeii Mepe b 
HeKoropoM juiana30He ra pa6o T mx j^jihh bojih. Ilp^Maa nponopHHOHajibHocrb noxa3arejifl 
npenoMJieHHH jjjume BOJmbi csera JiBjraerrcfl 6ojiee crporuM TpeGoBamieM (ycnoBHeM), neM 
npocroe B03pacraHHe noKa3arejin npenOMneHHs npH yBejiHHeHHH ahhhh bojihw cserra. 
BbicoKHe nojiflpH3ai|HOHHMe xapaicrepHcrHKH b nmpoKOH cneicrpajn>HOH o6jiac™ 
o6ecneHHBaiOTCH b nojiHpraarope, OTJimaioiUHMCJi TeM, hto noKa3arexb npejiOMjiemw 
Bcopacraer npn yBejnroeHHH jyiHHbi bojihw nojwproyeMoro CBera Kax b HeKoropoM #Hana30He 

H3 pa60HHX flJIHH BOJIH, T3K H HpH BCeX flJIHHaX BOJIH, 

Cjieayer otmctkib, nro o6jiacn> juihh bojih, npn Koropon nponcxoAHT amooTponHoe 
norjiomeHHe h, cjieflOBarejibHO, Ha6jnoflaeTCH aHOMajibHan flHcnepc™ Moacer coBna^aTb, a 
Moxcer He coBnaaarb c pafk>HHM AHana30HOM ajihh bojih. 3a»BjiHeMHx nojiHpH3arropoB 
HHTep4>epem(HOHHoro uma npeflno^rrHTejibHbiM hbjihctch paGoHHfi AHana30H bojih, b 
KoropoM Ha6jnoflaerca aHOMajibHa* flHcnepcira, to ecn> no KpaHHCH Mepe noKa3arejn> 
npejiOMJieHHH B03pacraer npn yBCJiHHeHHJi jyiHHbi bojihw CBera. 

Ha 4>ht.3 noxa3aHa cxeMa MHorocjioHHoro nojwpH3aropa no H3o6p ereHHio , BKJnonaiomero 
4 AByjiyHenpejiOMJiHiomiix aHH3orponHO noniomaiomHx cnoa 1, OTjnnaiomeroca TeM, hto 
Heo6MKHOBeHHMH noKa3arejH> npejiOMjiennn He 3thx cnoes Bospacraer npH yBejiHieHHH 
flJiHHW bojihm nojraproyeMoro csera. YKaiaHHtje cjioh 1 HaHecem>i, nepeayjicb c HerapbMH 
cjio^mh 11 onTHHecKH BBorpoimoiX) MaTepnajia, npmeM o6wKHOBeHHMH noKa3arejib 
npenoMneHHH no AByjiynenpejioMJMiomero Marepnajia coBnaoaer bjih 6jih30k c noKa3arejieM 
npenoMjieHHs nj oimroecKH morponHoro Marepnajia. AHHOOTponHO noniomaioinHe 
flByJiy^enpejioMJiHiomHe cjioh 1 Moryr 6bm> BbmojraeHbi oflHHaKOBbiMH hjih H3 pa3Hwx 
MarepHanoB, OTJiKHaiomnxcji, HanpHMep, cneicrpajibHbiMH 0Hana3OHaMH, b KOTopbix 
Heo6wKHOBeHHWH noKa3arejn> npejioMjiemra n« B03pacraer npn yBemrceHHH fljiHHbi bojihw. 

Pa6oiy npejuiaraeMoro nojxHpB3aropa moxbo noscHHTb cjiejjyioinHM oGpasoM. 
HenojwpH30BaHHbiH CBer coctobt H3 flByx jiHHeHHO-nojwpH30BaHHbix KOMnoHeur 2 h 5, 
iuiockocth nojixpnsan^H Koropbix b3<ihmho nepnenjniKyjiHpHbi (3th ABe KOMnoHeHrw 
ycnoBHO pa3HeceHM Ha $ht.3 juix HarjiHAHOcra h jiynmero noHHMaHHw). KoMnoHeHra 2, 
noJwpH30BaHHa^ napannenbHo oirraHecKofi och aHH3orponHO norjiomaiomHx 
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ABynyMenpejioMJiHiomHx cnoeB 1, nacTHRHo orpaxcaercH ot rpararq cjioeB 1 h outhhcckh 
H3orponm>ix oioeB 1 1 o6pa3ya jiyra 3. OrpaaceHHwe jiyro 3 nojraprooBaHia Tax 5Ke, kspl h 
BxoAHmaa KOMnoHenra 2. 

Toimpraa cjioeB 1 Bbi6npaerrcH Taicon, to> pe3yjn>TaroM HHrep^epempiH bccx jiysefi 3 
^BiwercH HHTep4)epeHUHOHHbifi MaKCHMyM, T.e. hx B3anMHoe ycHJiemie. Ko3<}><t>HmieHT 
orpaaceHHH npn 3tom flocraraeT 98% - 99,9% , *rro oma^aer, hto JiHHeihio-nojiflpH30BaHHax 
KOMnoHeHTa 2 npaKTHHecicH nojiHOCTbio oTpaxcaerca or nojwproaTbpa, o6pa3yx jiyn 12. Ilpn 
BwnojiHeHHH ycnoBHH 6ojiee crpororo, neM npocxo B03pacraHne, a hmcshho, ycjioBHH npjiMOH 
nponopuHOHajn>HocTH Heo6wKHOBeHHoro noKa3arejiH npejiOMjiemui AByjiynenpejioMjunonpix 
aHH30TponHo nonnomaiomHx cjioeB 1 jynme bojihbi CBera (nc ~ X) ycjioBue 
HHTep(J)epeHiiHOHHoro MaKCHMyMa BbmojiHflerca jsjix Bcero #Hana30Ha ajihh bojih CBera. 

Apyrofi KOMnoHenre 5 HenooapiBOBaHHoro csera, jnmeHHo nojwprooBaHOH 
nepneBAHKyjinpHO oirraHecKOH och cjioeB 1, cooTBercTByer o6wkhobchhmh noica3arejn> 
npejiOMjieHHH no cjioeB 1, pasHUH noKasarejno npejiOMueHHs n, oirraHecKH H30Tpoimoro cjkmj 
(no = Bi). Ilpn 3tom HHKaKoro onrpaxteHHH ot rpaHHii cjioeB 1 h 11 Her, h jumeHHo 
nojwpH30BaHaa KOMnoHeHra 5 npoxoABT nepe3 mhotocjiohhwh nojiapmarrop nojmocTbio, 6e3 
KaKHx-jm6o OTpaaceHHH, o6pa3ya Jiyn 13. OrpaxeHHe KOMnoHeHTw 5 or BHemrosx 
noBepxHocreH nojwpH3aropa Mo^eer 6bm> ycrpatieHo o6biHHbiM cnoco6oM "npocBeraeiniH", 
T.e. HaHeceHHeM Ha BHeniHHe noBepxHOCTH omnHecKH rcoTponHbix cnoeB c orrrHnecKOH 
TOJimHHofi b HeTBepTb fljnsBbi bojihbi h noKa3arrejieM npejiOMjieHHH paBHUM no 172 . 

B pesyjibrare HcnojiHpH30BaHHMH cser npn naaeHHH Ha MHorocnoifHUH nojiaproarop 
pa3flejmercH Ha jjpe nacro h npeBpamaerca b jimieimo-nojiHpmoBaHHbiH nyn 12, 
npoxoAsmHH nepe3 nojiaproarop, h oproroHaubHO nojrapjGOBaHHUH jiyq 13, orpaaceHHbifi or 
nojwproaropa. 

OimcaHHBie npHMepu He orpaHHTOBaiOT B03M02cm>ie BapnaHTbi KOHKperHoro BbmojraeHHH 
npe^JiaraeMoro nojiflpmaropa. 

TaKHM o6pa30M, bo Bcex npHBeneHHbix npHMepax oGecnenHBaioTC* bmcokhc 
nojwproaroiOHHwe xapairrepHCTHKH nojurpraaropa b nmpoKOH cneKTpam>HOH o6jiacro, npn 
Hcnojib30BaHHH KOJiHHecTBa cjioes ne 6ojiee 10. 
I7ojwpu3amop duxpounnozo murta 

IlpHHqHn AeHCTBHH yK33aHHoro nojitfproaropa ocnoBan na tom, hto HenojiHpH30BaHHwfi 
CBer npn npoxoxtgeHHH nepe3 yxa3aHHUH cjioh nacrwmo nomomaercfl xpoMO(j)opHOH 

CHCTCMOH KpaCHTeJIH. IIpH 3TOM IipOXOflHT TOJIbKO Ta HaCTb CBeTOBWX BOJIH, B KOTOpMX 
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HanpaBJieHHe KOjie6aHHH 3JieicrpHHecKoii cocraBjunomeii 3jieicrpOMarHHTHoro nojw 
nepneimHKyjiHpHa #Hnojn>HOMy MOMeirry oimraecxoro nepexoaa (4>ht.4). 

IIpH HaHeceHHH OTyjiyHenpenoMjunomero aHraorpoirao noraomaiomero cjioa Ha 
HerBepn>BOJiHOByio flByjiynenpejioMjiHiomyK) ruiacTHHy hjih njiemcy nofl ynioM 45° k 
ochobhoh oirrmecKOH och ncwiOHCKH Moxcer 6brn> rororoBJieH ixHpKyjwpHbm nojwpH3arop 
(cjmr.S, a h b - HanpaBJieHHe o6biHHoro h Heo6biTHoro jiy^efi cooTBexcrBeHHo, n - 
HanpaBJieHHe Beicropa nojiaproamoi nojwproyiomero 1 cjkmi). TonmBwa 
flByjTynenpejioMjwiomeH njiemcH AOJDKHa yflOBjierBopjm> cjie^yiomeMy ycnoBmo: 

rae d - TOJmjHHa nojmMepHOH iuieHKH; Do h n« - o6biKHOBeHHWH h Heo6biKHOB e hhmh 
noKa3arejiH npejiOMJieHHH* X - AJnma bouhbi; m — ijejioe hhcjio. 
I7ojwpu3amop na ocnoee nonxprnvicnuezo cpedcmea nponycKcnouiezo muncL 

Ha (j>nr. 6 cxeMaTHHHo noKa3aHO nonepeHHoe ceHerae OflHoro H3 BapnaHiOB 
npeAJiaraeMoro nojixpnoaropa, BbmojiHeHHoro b BHfle ojjhoh nnemai 11, Ha noBepxHOCTH 
KcrropoH HaneceHw: nanaproyiomee cpeflCTBo, BbmojmeHoe b BH^e o&beMHtix jothb 15, 
H3roroBjieHHMx H3 AByjiyHenpejioMJunomero aHrooTpormo noraomaiomero Marepnajia, h 
cpeflCTBo ajih H3MeHerow nojwproauHH nyraoB 18 nojrapiooBaHHoro CBera, BbmojraeHHoe b 
BHfle ceKqHOHHpoBaHHOH npocBerraoH nojiysojiHOBofi ABynynenpenoMjunoiaeH njiacmHKH, 
ceKqHH 19 KoropoH pacnojio^ceHbi b (|)OKycax yKa3aHHwx o&beMHiix jihh3 15. CpeflCTBO jura 
H3MeHeHHH nojSHpH3aitHH ny^KOB 1 g noiwpicoBaHHoro CBera Moacer 6bm> TaioKe BbmojiHeHo b 
BHfle ceKqHOHHpoBanHoro npocBeraoro 3anojiHMepH30BaHHoro OTyjiynenpejioMjiHiomero cjkmi 
>KHAKoro KpHcrajuia, HMeiomero TBHCTOByio crpyicrypy, c noBoporoM oimiHecKOH och 
^cHAKoro tqpHCTajuia b npejjenax TomnHHbj yKa3aHHoro cjio* na yroji 90°, cckijhh Koroporo 
raicKe pacnojioxceHbi b 4>OKycax yKa3aHHbix o&beMHux jihh3 15. 

Pa6(rry npennaraeMoro nojinprnaropa mobcho noncHHTb cneflyiomHM o6pa30M (fljw 
xchocth noHHMaHH» Ha (J)ht.6 xofl Jiynefi paanHHHbix nojinpH3aqHH 17 h 18, a cootb ercrB eimo 
h hx npoAOJEKemiH 13 h 20, noica3aH Ha coceOTHx 3JieMeHTapHbix jrceHKax paccMaTpHsaeMoro 
noxwpH3aTopa). HenojiHpH30BaHHbifi cbct 14 naoaer Ha nepsyio noBepxHocrb nojwpH3aropa, c 
pacnojio^ceHHbiMH Ha Hefi o&beMHWMH jnimaMH 15. IIpoxoAH Hepe3 o&beMHyio jraroy 15, 
lororoBjieHHyK) m flByjiynenpenoMjiHiomero Maropnana, c pacnojioxceHHeM ormniecKOH och 
16 b nnocKOcni pHcynxa h c o6bncHOBeHHbiM noKa3arejieM npejiOMJieHHH paBHMM noKa3aremo 
npenoMJieHHH H30TponHoro Marepnajia iuieHKH 1 1, jraHeHHo-nojiaprooBaHHafl 
nepneHAHKyjMpHo iuiockocth pncymca KOMnOHenra 17, npomeomafl nepe3 mtmy 15, He 
HcnbrrMBaer npenoMJieHHfl Ha rpannue pa3^ejia jmH3bi 15 h njiemoi 11, Gjiarooap* HeMy 
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ny^OK CBera 17, npoflOJDKaa coxpaHSTb HanpaBJieHHe h <J>opMy na^aiomero nynica CBera 14, 
npoxoflHT qepe3 BrropyK) rparwuy luiemcH 11, o6pa3ya napajuiejibHWH nyqoK 13 caera, 
nojiHpH30BaHHoro nepneBWHKyjurpHO pHcyrocy. CeiajHOHHpoBaHHaH npocBeniaa 
noJiyBOJiHOBa^ ^ByjiynenpejiOMJUiiomaH ruiacTHHica npaicnraecKH He Bjnraer Ha nojwproamno 
napajmejibHwx nyncoB CBera 13, t.k. nonepenHBie pa3Mepu ee ceicmrif 19 BBiGnpaiorcx mhoh) 
MeHbme nonepeHHbix pa3MepoB o&beMHbix jihib 15 (HanpHMep, nonepennbie pa3Mepw ceioxHH 

19 nojiyBOjmoBOH njiacinHKH cocraBjunor 10 MHKpOMerpoB, k noneperabie pa3Mepw 

MHKpOHHH3 - 100-200 MHKpOMCTpOB). IIpOXOAH Wpe3 O&beMHyK) JIHH3y 15, H3FOTOBJieHHyiO 

H3 AByjiyHenpenoMJiHK>niero MarepHana c pacnojioxceHHeM oimroecKOH och 16 b iuiockoctm 
pHcymca h c Heo6bncHOBeHHUM noKa3areneM npenoMJieHHa, npeBOCxojEumiHM noica3aTejib 
npejiOMjieHHH iooTponHoro MaxepHajia iuichkh 11, jmHeHHonojiapiGOBaHHafl b imockocth 
pucyinca KOMnoHema 18, npomeAmax nepe3 msmy 15, (^OKycHpyerca Ha Bropofi noBepxHocra 
njieHKH 11, rj\e pacnojiaraerca ceicmiH 19 ceicuHOHHpoBaHHOM npocBexHofi nojiyBOJiHOBOH 
AByjiynenpejiOMJifliomeH ruiacTmncH, Koropan npn npoxo^eHHH nepe3 Hee cxoflamerocji 
ny^Ka CBera 18 H3MeHxer ero nojinproanmo, 4>opMHpyj; pacxojpnqHHCs nynoK 20 csera, 
jiHHeHHo-nojiHpH30BaHHoro nepnetmmcyiDipHO hjiockocth pHcymca. Taxoe KBMeHeHHe 

IIJIOCKDCTH nOJI)ipH3ailHH o6yCJIOBJieHO H3BeCTHUMH OITTHHeCKHMH CBOHCTBaMH npOCBCTHOH 

nojiyBOJiHOBOH AByjiynenpejiOMJunomeH nnacraHKH c oimreecieoH ocmo, HanpaBjieHHofi nojx 
yrjioM 45° k iuiockocth nojraproamiH nanaionxero Ha Hee csera. TaKHM o6pa30M, b pesyjiKrare 
AencTBHH nojixpmaropa, 3HepniH HenojwprooBaHHoro CBera 1 4 Gojiee, neM Ha 50% 
npeBpamaercH b 3Heprajo Buxoaaimix b bmcokom creneHH noiwpH30BaHHbix nyroos 13 h 20 c 
OgHHaKOBOH JIHHeHHOH nojiapjoaijHeH. 

Ha 4>ht.7 cxeMampffiO noxasan o6iohh bha npeAJiaraeMoro nonxpi&arropa, nonepe™oe 
ceneHHe Koroporo noKa3ano Ha 4>ht.6. nojwpH3arrop BbmojmeH b BHjie nneHKH hjih ruiacraHw 
11, Ha nepBofi noBepxHocra KoropoH naHeceHa cncreMa nmoompHHecKHx mhkpojihh3 15, 
H3roroBjieHHMx H3 ^yjiynenpejioMiwioiijero MaTepnajia, a Ha BTopofi noBepxHocm mieHKH 
hjih luiacTHHu 11 HaHeceHo cpeflCTBO nnx mMeaeanx nojiflpioaimH na^aiomero Ha Hero 
jiHHeHHO-nojiHpH30BaHHoro nyMKa CBera b BH^e chctcmm nouoc 19 npocBeraux 
AByjiynenpejiOMjMiomHx iuieHOK, ormnecKH corjiacoBaHHofi c yiea3aHHofi cncreMOH 
UHJiHHflpHHecKHx MHKpojfflH3 15. Ha <|)hi\7 noK33aH TaioKe xoR nyroa 14 na^aiomero Ha 
nojraproarop HenojrapiooBaHHoro CBera h xoa coBnaaaiomHx no HanpaBJieHico nynxoB 13 h 

20 Buxo^nqero m nojwproaropa CBera jiHHCHHo-nojiHpM30BaHHoro b o^hoh iuiockocth. 

Ha 4>ht.8 cxeMarHHHO noica3aHO nonepenHoe ceneHHe oahofo H3 Bapnaim)B 
npeAnaraeMoro nojwpH3aropa, BMnojiHeHHoro b BH^e nneHKH 1 1, Ha noBepxHocra KoropoH 
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HaHeceHw: nojiaproyiomee cpeflCTBO, BbinojmeHHoe b Bime yxa3aHHbix o&beMHbix jihh3 15, h 

Cpe^CTBO flJLH H3MCHCHIW nOJIffpH3aiXHH IiyHKOB 17 IJO JLHpH30B 3HH0 IX) CBCTa, BbHIOJIHeHHOe B 

BH^e ceiamoHHpOBaHHOH npocBerHOH nojiyBOJiHOBofi flByjiynenpejiOMJiJnonjeH njiacriiHKH, 
ceioqHH 21 kotoooh pacnoJioxceHbi bh6 <j>oicycoB yK333HHBix oGbeMHbix jihh3 1 5. CpeflCTBo wn 
H3MeHeHHH nojinproaiiHH nyrooB 17 nojwprooBaHHoro csera Moacer 6bm> raicxce BunojraeHo b 
Bujxe ceiamoHHpOBaHHoro npocBenioro 3anojraMepiBOBaHHoro ^ByjiyHenpejioMJWiomero cjioji 
5khakofo KpHcrajuia, mneiomero TBHcroByio crpyicrypy, c noBoporoM onnrcecKOH och 
KHAKoro KpHcrajuia b npenejiax Tonnnmbi yKa3aHHoro cjioh Ha yroji 90°, ceicnHH Koroporo 
TaioKe pacnojioxceHbi bhc (J)OKycoB yKa3aHm>ix o&beMHbix jmm 1 5. 

Pa6cny npe^JiaraeMoro nojiapioaTopa moecho noacHHTb cjie^yiomHM o6pa30M (aim 
xchocth noHHMaHHfl Ha 4>ht.8 xoa jiyneH pa3JMHHbix nojwproaujrii 17 h 18, a coorBercTBeHHO 
h hx npoflOJDKeHHii 22 h 23, noKa3aH Ha cocchhhx ajieMeirrapHbix xnew&x paccMaTpHBaeMoro 
noJiflpH3aropa). HenojwpH30BaHHbiH cser 14 nagaer Ha nepsyio noBepxHOcrb nojrapraaTopa, c 
pacnojiCMKeHHMMH Ha Hen o6i>6mhumh jraroaMH IS. 

ITpoxoAH nepe3 o&beMHyio jramy 15, raroroBJieHHyio H3 jniyjiynenpejiOMjiHionjero 
MaTqjHajia, c pacnojioaceHHeM oimroecKOH och 16 b iijiockoctm pwcyHica h c oGmkhobchhwm 
noKa33TejieM npejiOMJieimfl paBHbiM noKa3aTejno npejioMjierow H3orponHoro MarepHana 
njiemcH 11, jnoieHHonojiflpHSOBaHHax nepneHOHKyjwpHo nnocKOcm pHcymca KOMnoHeina 17, 
npomeomas Hepe3 jmeoy 15, He HcnbrrwBaer npejioMJieHHH Ha rpaHHije pa3#ejia jmrobi 15 h 
iuieHKH 1 1, GjiaroAapn neMy nynoK cBera 17, npoxomgcaer coxpararrb HanpaBJienHe h $opMy 
naaaioujero ny^Ka csera 14. IIpoxooH nepe3 Bropyio rpammy iuieHKH 11c pacnojioaceHHMMH 
Ha HeH ceieuHSMH 21 ceKimoHHpoBaHHoii npocBeraoH nojiyBOjmoBOH jniyjiy^enpejiOMjiHionjeH 
nnacTHHKH, nyroic CBera 17 t£3MeHser cbok) nojraproaindK), o6pa3yn napajuiejrbHbril nynoK 22 
CBera, nojraprooBaHHoro b hjiockocth pHcymca. Taxoe roMeHemie miocicocra nojraproaijHH 

06yCJIOBJieHO H3BeCTHMMH OITTH^eCKHMH CBOHCTBaMH npOCBCTHOH nOJiyBOJIHOBOH 

AByjiynenpejiOMjiHioineH njiacraHKH c onrmecKOH ocbio, HanpasjieHHOH nofl yraoM 45° k 
hjiockocth nojwpH3auHM naoaiomero Ha Hee CBera. npoMe^cynai MesK#y ceicmwMH 21 

CeiGQHOHHpOBaHHOH HpOCBeTHOH IIOJiyBOJIHOBOH AByJiyHenpeJlOMJIHIOmaH IUZaCTHHKH 

npaKTHHecKH He bjihsot Ha nojwpH3aipno napajuiejibHbix nynxoB csera 46, t.k. nonepe*mbie 
pa3Mepbi 3thx npoMeacyrKOB Bbi&zpaKrrcH mhoid MeHbme noneperobix pa3MepOB oGbeMHux 
jihh3 15 (HanpHMep, nonepeimie pa3Mepbi npoMexcyncoB Me^K^y ceienjHffMH 21 nojiyBOjmoBoii 
imacTHHKH cocraBJiHKrr 10 MHKpoMerpOB, a noneperoue pa3Mepbi mhkpoiihbb - 100-200 
MHKpoMeipoB). IlpoxoflH Hepe3 o&bCMHyjo HHH3y 1 5, H3rcrroBJieHHyK) H3 ffpynynz- 
npejiOMjMiomero Marepnana, c pacnojio^ceHHeM oirraHecKOH och 16 b djiockocth pncyHxa h c 
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HeoGtiKHOBeHHbiM noKa33TejieM npejiOMJieHHfl, npeBocxojunmiM noKa3arejn> npanoMJieHHJi 
H30TponHoro Marepnana ruieHKH 11, jiHHeimonojiflprooBaHHaH b euiockocth pHcymca 
KOMnoHeHTa 18, npomeflmaa nepe3 jmH3y 15, 4>OKycHpyerca Ha BTopon noBepxHocra njiemcH 
11, nonaaaa b npoMeacyroK Meac^y AByMfl cocejmHMH cckuhhmh 21 ceiamoHMpOBaHHOH 
npocBemoH nojiyBOjmoBoii oByjiyienpejioMjunomeH imacrraHKH h bmxoot H3 nojwpH3aropa b 
BHfle pacxoAHmerocfl nynca 23 CBera, nojiapH30BaHHoro icax h nyqoic 18 b iuiockocth 
pHcyHKa. TaKHM o6pa30M, b pe3yjn>xare hchctbhh nojinproaropa 3Hepnw HenojwprooBaHHoro 
CBera 14 6ojiee, neM Ha 50% npespaniaercH b 3Heprmo BbtxownjBx b bucokoh crenemi 
nojwpH30BaHHwx nynxoB 22 h 23 c OAHHaxoBOH jmHeHHOH nojwproaimeiL 

Ha 4>ht.9 cxeMarHHHO noxa3aHo nonepenHoe ceneHHe oahofo H3 BapnaHTOB 
npe,zyiaraeMoro nojinproaropa, BMnojmeHHoro b BH^e ruieHKH 11, Ha noBepxHocra KOTopoii 
HaHecemj; nojwproyiomee cpeflcrBo, BbinojmeHoe b BH^e aMiuimyflHMx 30hhi>ix nnacraHOK 
24, H3F0T0BjieHHi>ix H3 HepeflyiomnxcH cjioeB AByjiyHenpejiOMJwiomero h onTHnecKH 
H3onrponHoro MarepnajiOB, h cpe#crBO pa roMeHemix nojraproamiH nyncoB 17 h 18 
nojiHpH30BaHHoro CBera, BunojmeHHoe b BHjje ceicuHOHHpoBaHHOH npocBeraoH 
AByjiynenpejioMJiHiomeH ruiacraHKH c cgkubxmh 25 b BHjje nerBeprbBOJiHOBbix iuiacrHHOK, 
pacnojioxeHHHMH bhc 4>OKycoB yica3aHHMx aMmnrryoHux 30hhmx iuiacrHHOK 24, h c 
ceiamnMH 26 b Bime nuacnmoK, 3ajjaiomHx pa3Hocn> $a3 M&Kxy o6mkhob6hboum h 
Heo6tiKHOBeHHMM jiynaMH, OTjmHaioiqyiocH Ha n or pa3HocrH $as y 3a#aBaeMOH yKa3aHHWMH 
cckuhjimh 25 b sane HeTB€jm>BOJfflOBMx iwacTHHOK, pacnanoflceHHMMH b 4>oicycax yKa3aHHMX 
aMmnrry^HMx 30HHMX unacraHOK 24. 

PaGory npefljiaraeMoro nojrapraaropa mcukho noflcmrrb cjieayiomHM o6pa30M (jxsvi achocth 
noHHMaHHH Ha <J>m\9 xon Jiyrofi pa3jranHbix nouffpKsamiH 17 h 18, a cooroercrBeHHo h hx 
npOAOJC«eHHH 27 h 28, nonasaH Ha coceAHHX 3neMeHTapHWx HHefiicax paccMarpHBaeMoro 
nojwproaropa). HenojiHpH30BaHHWH cbct 14 naaaer Ha nepByio noBepxHocrb noxxpHsarropa, c 
pacnojioxceHHbiMH Ha Hefi aMnjnnyzjHbiMH 30hhmmh roiacrnHKaMH 24. IIpoxojiH nepe3 
aMiunrrygHyia 30HHyio iuiacroHKy 24, JororoBjieHHyio ro Hepe^yiomHxca cnoeB 
AByjiyHenpejioMJunonjero am&crrponHO nomomaiomero h orrraHecKH H30Tpoimoro 
MarepnajioB c pacnojioaceHHeM onraHecKOM och 16 yKa3aHHoro AByjiynenpenoMjunoiaero 
MaTepnajia b imockocth pncymca h c oGwkhobchhhm noKa3arreneM QpenoMneHHA paBHbiM 
noKa3arejiio npenoMneHHx yKa3aHHoro HsarpoiiHoro Marepnajia, jnmeHHonojwpicoBaHHaH 
nepneHflHKyjrapHO hjiockocto pHcymca KOMnoHeHTa 17, npomeAman nepe3 30HHyio njiacraHKy 
24, He Hcmmroaer orpaxeHra or rpamaj pawena HepeAyiomnxca flByjiynenpejioMjunonjero h 
KJcnpoiiHoro oioeB, Gjiarooapa neMy nynoK CBera 17, npoAOjracaer co^>aH3m> Hanpa&neHHe h 
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4>opMy naaaiomero nynica csera 14. IIpoxoAff nepe3 Bropyio rpaHmjy njiemcH 11 c 
pacnojio^ceHHWMH Ha Hen BHe <J>OKyca yxa3aHHOH aMiuiHTyzuHOH 30hhoh iuiacrHHKH 24 
ceKUHflMH 25 ceiopfOHHpoBaHHOH npocBeiHoii HerBeprbBOJiHOBoii AByjiynenpejioMjraiomeH 
iuiacrHHKH, nynoK 17 CBera, jmHeraonojrapicoBaHHoro nepneimHKyjrapHo iuiockocth 
pncyHKa, H3MeHser cbok) nojraproaimio, o6pa3y* napajuiejibmifi nynoK 27 ipipxyjiKpHo 
noJMpn30BaHHoro CBera. IlpH 3tom npocBeniaa AByjiynenpejiOMJunorqaH ruiacTHHKa c 
ceiojHHMH 26, pacnojioxceHHbiMH b npoMexcyncax Meacfly yxasaHHbiMH ceiopisMH 25 
npocBerooH HerBeprbBOJiHOBOH AByjiynenpejioMjiHiomeH njiacnmKH, 3a#aioma* pa3Hocn> <J>a3 
Meayiy o6mkhob chhmm h HeoGbneHOBeHHWM jiynaMH, cmiHHaiomyioca Ha tc or pa3HOCTH <j)a3, 
3a#aBaeMOH yKa3aHHWMH cexmiHMH 25 npocBerHofi HerBeprbBOJiHOBoii 
flByjiynenpejiOMjunomeH ruiacrHHKH, npaicrHHecKH He Bjmner Ha nojrapraauHio napajuiejn>Hbix 
nyrooB csera 27, t.k. ee nonepeHHbie pa3Mepi>i BbifoipaiOTCx MHoro MeHbme nonepeHHwx 
pa3MepoB aMmnnyxHOH 30hhoh iuiacrHHKH 24 (HanpHMep, nonepeHHbie pa3Mepbi 
AByjiynenpejiOMJiHiomeH ruiacTHHKH 26 cocraBjisiOT 10 MHKpoMerpos, a nonepeHHbie pa3Mepbi 
aMnjiHTy^HOH 30hhoh iuiacrHHKH - 100-200 MHKpoMerpoB). IIpoxoAs nepe3 aMiUBHTy^Hyio 
30HHyio njiacTHHKy 24, H3roroBjieHHyK> ro Hepeflyiomnxca cjiocb OTyjiyHenpejiOMjraiomero 
aHH3cnpoimo norjiomaiomero h onniHecKH moTponHoro MaTepnanoB, c pacnojioxeeHHeM 
onrHHecKOH och 16 yica3aHHoro AByjiynenpejioMJOTomero Marepnajia b iijiockocth pHcyroca h 
c Heo6wKHOBeHHMM noKa3arejieM npenoMjiemix, npeBoexoaamHM noKa3arejib npenoMjieHHH 
yKa3aHHoro H30Tpomioro Marepnajia, nojiapraoBaHHaa b iijiockocth pncyinea 
HHHeHHononspH30BaHHaH KOMnoHenra 1 8, npomeAmaft nepes soHHyio mxacTHHKy 24, 
4>oKycHpyercH Ha Bropofi noBepxHo cth itneHKH 11, rae pacnojiaraiOTCfl cckuhh 26 
npocBeraofi AByjiynenpenoMjiHiomeH iuiacrHHKH, 3aaaiomHe pa3Hocn> <j)a3 Meac^y 
o6biKHOBeHHbiM h Heo6bncHOBeHHbiM jiynaMH, OTjranaiomyiocH Ha 71 or pa3HociH $a3, 
3a^aBaeMOH cescqeHMH 25 npocBeraoH ^yjiynenpejiOMjunoiaeH njiacramcH, otjihioiuhmhc^ 
HerBepTbBOimoBbiMH rmacTHHKaMH, Koropwe npn npoxo^KfleroiH nepe3 hhx cxojjHmerocs 
nynica 18 CBera, jiHHeHHO-nojraprooBaHHoro b iijiockocth pncymca, roMeHaer ero 
noxraproauHK), <})opMHpyH pacxoflammiai nynoK 28 rpipKyjiapHO nojmprooBaHHoro CBera tofo 
ace 3Haxa, hto h impKynnpHO nojwprooBaHHbra cbct b nynne 27. Taxoe H3MeHeroie iijiockocth 
nojiapH3auHH nyHKOB 17 h 18 o6ycjiOBJieHo H3BecraHMH onranecKHMH CBOHCiBaMH 
cooTBCTCTByiomHX npocBerabix jjByjiynenpejiOMjiaioiuHx nnacrHHOK c onronecKOH ocbio, 
HanpaBjieHHOH noa yraoM 45° k euiockocth nojrapmaiiHH na^aiomero Ha Hee CBera. TaKHM 
o6pa30M, b pe3yjn>Tare aencTBH* nojixpa3aropa 3Heprcra HenojwpH30BaHHoro cserra 14 6ojiee, 
neM Ha 50% npeBpamaerCH b 3Heprmo BbixoA»mHx b bmcokoh crenemi nojiapH30BaHm>ix 
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nyHKOB 27 h 28 c oakhbkoboh ipipKyjmpHOH nojwpH3auHefi. 

Ha 4>ht.10 npeflcraBjieH nonepenmoH pa3pe3 oohoh m bo3mo)khi>ix KOHcrpyict(BH 
aMnjony^HOH sohhoh nnacTHHicH, Hcnojn&OBamiOH b BapHanre npe/yiaraeMoro nojXHpraaropa 
no (})Hr.9. B KOHCTpyximH aMmimyOTOH 30hhoh iuiacTHHKH 24, nonepenHoe ceneHne KoropOH 
H3o6pa»ceHo Ha <J>hi\10, HcnojiMyiOTca ynacncH 1 ^ByjiyqenpejibMjiaiomero aroccrrponHo 
noraomaiomero Marepnajia c noKa3arejMMH npejioMJierow no o6biKHOBeHHoro xryna h nc 
Heo6uKHOBCHHoro Jiy^a, yanoBHO o6o3Ha<ieHHbie onrmecicHe och 16 Koropwx, pacnojioxcerai 
b iuiockocth pHcyHKa, HaxoziHniHeai Mexcfly cjioamh oirnroecKH racnponHoro MarepHajia 30, 
31, h 32 c noKa3arejieM npejioMjierow no. Ejiaroflapji aroMy o6cTOOTejibcrBy yKa3amiaH 
aMiunnyOTaa 30HHaa miacroHKa nponycKaer 6e3 H3MCHeHHH reoMerpHH nynica h 
HHTeHCHBHOcra CBera nyHKH 5 CBera, nojwpmoBaHHoro nepneH^mcyjiapHO ruiocKOcra 
pHcymca, o6pa3y* Ha Bwxo^e H3 yKa3aHHofi aMraunygHOH 30hhoh njiacrHHKH napajmejn>HWH 
nyqoK 17 CBera, jiHHeHHo-noJwpH30BaHHoro nepnemmKyjrapHO iuiockocth pHcymca, h 
nponycKaer nyHKH 29, 3aflepacHBaa nyHKH 2, rax tc, Tax h flpyrae jihhchho nojwprcjOBaHHue 
b njiocKOCTH pHcyHKa, 4>opMHpya m xryneH 29, bcjic^ctbhc ftBneHra flH^paiomH, cxoaamHiiGH 
nynox 18, xaicsce JiHHeimo-nojwprooBaHHMH b iuiockocth pHcyHKa. JIjw oGecneqemui oiracaH- 
Horo fleficTBiw yKa3aHHOH aMnjnny«HOH 30hhoh iwacroHKH aojekhw co6jnoAam>ca onpejje- 
jieHHbie cooTHomeHHfl Meacay noKa3arrejMMH npejiOMJieHM lie, n^ #jihhoh bojihh CBera X, 
tojiiohhoh cjioa 1, a TaioKe Meacfly TOJimHHaMH cjioeB 30 h 32, o6ecneHHBaiomHe OTcyrcrBHe 
nponycicaHHH nyrooB 2, JiHHeihio-nojDiprooBaHHwx b iuiockocth pHcyiuta, 30HaMH yKa3aHHoil 
aMTunnyOTOH 30hhoh nnacTHHKH c yHacntaMH 1 oioes H3 ^ByjiynenpejioMJiHiomero 
MarepHana BCJieflCTBHe mjieHHH HHrep^epeHOHH b tohkhx ruieHKax. HanpnMep, jwx cjiynaa, 
H3o6pa3KeHHoro Ha 4>m\10 arro cooTHomeHHe HMeer Bim 2diHe + 7J2 = mX, rne m - ijejioe 
thcjio, Ha3tiBaeMoe nopjgpcoM HHrep^epemtHH. TaKHM o6pa30M, Ha Bwxo^e H3 aMiuiHTyflHOH 
3ohhoh miacniHKH <J)opMHpyiOTCH npa. nynica CBera napajuiejiwraQ 17 h cxoahhjhhch 18, 
HMeiomHe JiimeHHyio nojraproaijHio b flByx B3aHMH0 oproiDHajibHMx iuiockocthx. 

Ha (J)Hr. 11 npeAcraBjieHO nonepe^Hoe ceneHne 4>a30B0H 30hhoh njiacrHHKH, 
H3roroBJieHHOH H3 Tpex cjioeB, ooth H3 Koropwx 11 H30TponHMH h hmcct noKa3arrein> 
npenoMjieHHs ni, flpyrofi 1 - AByjiyHenpenoMJiaiomHH aHrcorpoirao norjiomaioiAHH c 
noKa3aTejwMH npejioMjieHKw xi\ baoju> och 16, jie^ameii b iuiockocth pncymca, h 1*2 > n\ 
BflOJit och 33, nepneuoHicyjiJipHOH iuiockocth pHcymca, a cjie^yioiAHH 3a hhm 30 - 
H30TponHb[H, KaK h nq)BMH, ho c n0Ka33TejieM npenoMneHHsi r*i. Tpaimmj cnoes 11 h 1, a 
TaioKe cjioe© 1 h 30 hmckxt pejibetj), Koropwii nosBOjiner hm npH ycnoBHH co6inoAeHHH 
yKa3aHHbix cooTHomeHHii Mexg^y hx noKa3arejuiMH npenoMjienHH BunojiHHTb pojn> MaccnsoB 
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(j)a30BbIX 30HHMX IWaCTHHOK, CnOCX)6HMX nO-pa3HOMy (}>OKyCHpOBaTb Jiy^M, JIHHeHHO 
nOJMpH30BaHHBie BO B3&HMHO OpTOPOHaJIbHWX IUIOCKOCTTHX. . 3th MaCCHBH (})a30BbIX 30HHMX 

rmacTHHOK 34 h 35 caBHHyrbi OTHocnrejibHO jspyr jopyra na nojiOBimy mnpHHU oahoh Taxofi 

4)a30BOH 30HHOH lUiaCTHHKH. 

flencTBHe <J>a30Bofi 3ohhoh imacrHHKH, H3o6paaceHHoe Ha <f>Hr. 11, mo^cho no*cHim> 
cjie^yionpiM o6pa30M. Jlyn HenojraprooBaHHoro csera 14, npeflcrraBjMiomHH co6ofi 
cynepno3Hmno jnsyx, JiHHeHHO-nojiHpH30BaHHbix oproroHaiibHO npyr jjpyry jiynefi 2 h 5, 
npome&aiHH CKB03b ruiocicyio noBepxHocn> aioe 11, AOCTHrayB rpamruj 34 cjioeB 11 h 1 
4>a30Bofi 3ohhoh nuacTHHKH, npoxojprr CKB03B Hee h pa3flejiflercH b anoe 1 Ha ABa Jiyna: jiyn 
18, noJwprooBaHHMH b iuiockocth pHcymca, h jiyn 17, nojiHprooBaHHMH nepneH#HKyjrapHo 
iuiockocth pHcymca. ITpHHeM, 6jiaroflapa to My, hto noKa3arejib npejiOMjieHHH roorponHoro 
cjioa 11 h noKa3arejit> npenoMjiemw ^BynyHenpenoMjwiomerx) cjioa 1 /ura cbctoboh bojihbi, 

nOJMpH30BaHHOH BflOJIb OCH 16, OflHHaKOBbI, JtyH 2, TaiOKe nOJWpH30BaHHI>IH BflOJIb OCH 16, 

npoxoflHT CKB03b (jmoByio 30HHyio njiacxHHKy c rparameH 34 cjioes 1 1 h 1, npeo6pa3yacb b 
Jiyn 18, HanpaBJieHHWH TaiOKe Kan h jiyn 2, T.e. H/jymHH nepneHgHKyjigpHo iuiockocth 
nojieproaropa, h HMercnn™ TaKyio ace rax y Hero nojwpioaijHK). B cbjgh c to*, hto 
noKa3areoib npenoMJieHHH rocrrponHoro cjkmi 11 h noKa3arejn> npejiOMjieinra flByjiyne- 
npejioMjwiomero cjioh 1 ana cbctoboh bojihw, cojinprooBaHHOH BflOJib och 33 HeoflHHaKOBbi, 
to Jiyn 5, nojrapmoBaHHHH baojh> och 33, npoxowr cKB03b rpammy 34 cnoeB 11 h 1 (j)a3OBO0 
30hhoh ruiacTHHKH, npeo6pa3yscb b jiyq 17, otkjiohhtoiipihcx or HanpaBJiemra pacnpo- 
crpaHerora jiyna 5 k 4>OKycy yKa3aHHoii <J>a30B0H 30Hhoh miacTHHKH. flanee, jiyq 17, nojwpH- 
30BaHHMH nepneHAHKyjwpHo iuiockocth pncymea, npo^ojEKan cBoe HaiuiOHHoe k iuiockocth 
cnoeB pacnpocrpaHeHHe b coioe 1, flocmraer flpyrofi (J)a30BOH 30hhoh imacrHHKH c rpaHHuefi 
35 Meacay cjioamh 1 h 30 h npoxoAHT CKB03b Hee, npeo6pa3yncb b jiyn 13, nojiHpH30BaHHWH 
TaiOKe KaK h jsyn 17 nepneH^HKyjiapno iuiockocth pncyHKa, h pacnpocrpaHHK>nn*HC5i b cnoe 
30 6e3 H3MeHeHHH HanpaBjieHHH, T.e. Bj\om> HanpaBjiemw pacnpocrpaHeHHe jiyna 17, 
nocKOjn>Ky npKa3arenb npenoMjieHHH icoTponHoro cnoe 30 h noKa3arejn> npejioMjiemiH 
AByjiynenpenoMjiHiomero cjioh 1 jura CBera, nojrapH30BaHHoro Bjjojib och 33, 
nepneH^HKyjrapHOH iuiockocth pncymca, OflHHaKOBbi. B cbxbh c tcm, hto noKa3aTejn> 
npejiOMjieHHH morpoiiHoro cnoe 30 h noica3aTejn> npejiOMjieHM ^ByjiyHenpejioMJMiomero 
caoe 1 fljw CBeroBOH bojihm, nojuapnaoBaHHOH B^ojib och 16 HeojmHaKOBu, to jiyq 18, 

nOJIHpiGOBaHHblH BAOJIb OCH 16, HpOXOAHT CKB03B ipaHHiry 35 CJIOeB 1 H 30 4)a30BOH 30HHOH 

imacrHHKH, npeo6pa3yncb b jiyn 22, orKjiOFwionniHce or HanpaBjieHHH pacnpocrpaHeiora jiyna 
1 8 k 4>oKycy $a30BOH 30Hhoh njiacrHHKH c rpaHHueii 35 Meamy cjiohmh 1 h 30. 
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Ha cjmr. 12 cxeManiHecKH noxa3aHO nonepenHoe ceneHHe BapHamra npe/yiaraeMoro 
nojMpH3aropa, nojwpKByiomee cpeacrBO Koroporo BbmojmeHo b BH^e MaccHBa (J)a30Bi>ix 
30HHbix ruiacTHHOK 34 h 35, KOHcrpyKipifl Koropbix noACHeHa Ha <J>ht. 11. Jlyqa 22 h 13, 
4>OKycHpyeMMe cooraercTBeHHO 4>a30BMMH 3ohhbimh iuiacrHHKaMH 35 h 34, co6HpaiOTCH b 
4>OKycax, pacnojiaraiomnxcH Ha buxoohoh noBepxHocrH nojiaproaropa, npoTHBonojio^cHOH 
toh, Ha Koropyio naoaer HenoJwpH30BaHHbiH cbct 14. Ha bhxoahoh iiob epxHocro 
nojwproaTopa pacnojiaraioTCfl Taiofce ceiamH 19 ceiamoHHpoBaHHOH npocserHOH 
nojiyBOJiHOBOH «ByjiyHenpejiOMjiHiomeH iuiacTHHKH, mnmomoncn cpeacrBOM jyw h3M6hchhh 
nojiHpH3aimH nHHeHHO-nojiHpH30BaHHux jiyneH cBera, c njiocKocrao nojrapioaitHH, 
pacnojiaraiomeficH noa 45° k HanpaBjieHmo onTmecKOH och yica3aHHOH nojiyBOJiHOBOH 

HJiaCTHHKH. OHH H3MCHJHOT nOJMpH3aU[HK) IiyHKOB JiyTOH 22, nOJWpH30BaHHLJX B IWOCKOCTH 

pHcyroca, Ha oproroH&robHyio, npeo6pa3y* hx b nymoa jiyneH 20. BcaeflCTBHe fleficrBHH 
yica3aHHoro cpeflCTBa win muenenwi nojiflpicaijHH jiyro 20 h 36, Buxooxnaie ro 
nojiflpH3aropa, OKa3UBaicrrcfl nojraprooBaHHMMH oflHHaicoBO, T.e. b tuihhom cjiynae, 
nepneHAHKyjinpHO iuiockocth pHcyroca. TaicHM o6pa30M, b pe3ynbTare achctbhh 
nojMpBBaropa 3HeprHH HenojrapiooBaHHoro CBenra 14 6ojiee, hcm Ha 50% npespantaeroi b 
3Hepnno BuxoflHimix b bmcokoh creneHH nojwpH30Bamn>ix nymoB 20 h 36, HMeiomux 

JIHHeHHyK) nOJMpH3aUHK) B 0£HOH IUIOCKOCTH. 

npHBe^eHHue Ha 4>ht.6 - 9 h 12 KOHCTpyKutHH cpe^CTB w pa3#ejieHiw icaaefloro H3 
HenojwprooBaHHfcix cbctobmx nynicoB Ha jGfBa JiHHeimo-nojraprooBaHHfcix cbctobmx: nynna, 
HMeaonmx paamraibre b33hmho oproroHajiBHtJe jmHeflHtie nojispmamm, h cpe&crB zuw 

H3MeHCHHH IIOJIHpH3aUHH HO KpaHHCH Mepe OflHOrO H3 yKa3aHHHX JXHHeHHO-nOJiapH30BaHHUX 

CBeroBMx nyHKOB Moryr coieraxbCH Me^my co6oh b flpyrux BceBOSMOXHLix: BapnaHrax. 

TaKHM o6pa30M, HcnojiKJOBaHHe flByjiynenpejiOMjiHioniero aHrocnponHO noraomaiomero 
MarepHana c no KpaHHeii Mepe oahhm noKa3arrejieM npejioMJierora, B03pacraioniHM npH 
yBejiHHeHHH jynmw bojihbi nojwproyeMoro CBera, no3BOJweT co3flan> nojiaproarop, Koropuif 
o6ecneHHBaer npeBpameme 6ojiee, hom Ha 50% Bcefi 3HCprnH HenojraprooBaHHoro 
HUiyqeHHs b nojraprooBaHHoe mjiyqeHHe npn crrHOCHrejiBHO npocroH KOHcrpyicuHH, 
npeflcraBJDnomeH co6ofi nneHKy mm imacraHy c HaHeceHHWM Ha ee noBepxHOcn* 

nOJWpH3yK)IHHM CpeACTBOM, B BH^e (J)OKyCHpyK)mHX OUTHHeCKHX 3JICMCHTOB, BWnOJTHCHHMX 

H3 yKa3aHHoro AByjiyHenpejiOMjuiioiijero cjioji h oirraHecKH coniacoBaHHHX c HaHeceHHMM Ha 

nOBepXHOCTL HJieHKH HJIH IUiaCTHHBI CpeACTBOM JJJVI H3MeHCHH5I nOJMpH3aUHH, BLinOJffleHHWM 

b BHAe cexi^HOHHpoBaHHOH npocserHOH AByjiy^eupejiOMJiHiomeH nuacTHHw hjih cjioa. 
Tlonsqpmamop na ocnose nojwptayioweeo coedcmea ompaotccuouiezo muna 
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Ha 4>ht. 13 cxeMaraHHo noKa3aHO nonepenHoe ceneHne npejyiaraeMoro nojiaproaropa no 
Bapnamy 1, BbmojraeHHoro b BH#e ohhoh njiemcn hjih miaciHHbi 11, Ha nepBOH 
noBepxHOCTH KoropoH HaHecemd nocjieAOBarejibHO CHcreMa Mmcpojnoo 38 h 
cexuHOHHpoBaHHoe MerajuiHMecKoe 3epKano 37, onnreecKH coBMeiqeHHoe c yica3aHHOH 

CHCT6MOH MHKpOJIHH3, a Ha BTOpOH HOBepXHOCTH FUieHKH HJIH imaCTHHbl HaHeceHO CpeftCTBO 

39 wx ^ejieHHH HenojwprooBaHHbix CBeroBbix nyqicoB Ha nojwpH30BaHHbie npoxoAanpiH h 
OTpa^KeHHMH cBeroBue nyrai, BKjnonaiomee no KpaHHefi Mepe omsii cjioh xonecrepmecKoro 
xamoTo KpHcrajuia. 

Pa6ory npe#naraeMoro nojinproaropa moxcho noflCHim> cjieayiomHM o6pa30M (jjjm 
hchocth noHHMaHH^ Ha 4>ht.13 xor jiynefi noxa3aH ynponjeHHO, 6e3 ynera npejioMJieHRH Ha 
rpaHHixax pa3HMX cnoeB h tojh>ko jwx oahoh mhkpojihtow). HenojwprooBaHHMH cser 14 
na^aer Ha nepByio noBepxHocrb noji*pH3aropa h ^OKycnpyerrcx MmcpojiHroaMH BHyrpb 
nojraproaropa, o6pa3yn CBeroBbie nyHKH 41. CeiajHOHnpoBaHHoe MerajuiHMecKoe 3epKajio 37 
npaKTHnecKH He 3KpaHHpyer HenojraprooBaHHbm cbct 14, t. k. nonepeHHbie pa3Mepti ero 
CBerocrrpaaeaiomHX sjicmchtob BbiGnpaiOTCx mhoto MeHwne nonepenHbix pa3MepoB 
MHKpojiHH3 (HanpHMep, nonepeHHbie pa3Mepbi cBerooTpaacaiontHx 3JieMeHTOB cocraBjwKrr 10 
MHKpoMerpoB, a nonepeHHbie pa3Mepu MHKpojmro - 100-200 MHKpOMerpoB). 
C(J)OKycHpoBaHHMe MHKpojraroaMH 38 CBeroBbie ny^KH 41 nonaoaiOT Ha cpe^crBO 39 mm 
AejiemiH HenoxwpiooBaHHbix cbctobmx nynxoB na nojuipraoBaHHwe npoxo#»mHH h 
orpaaceHHMH cBeroBbie nyroi, Biuno^aiomee no Kpaibieif Mepe ojxvm cjioh xojiecrepHHecKoro 
HCHAKoro KpHcrajuia. Ilpn stom npH6jra3HTejn>Ho nojiOBHHa cbctoboh 3HeprHH 
HenoiwpiooBaHHwx CBeroBbix nyrooB 41 npespamaercH b 3Hepraio npoxoAamnx CBeroBbix 
nyraoB 27, HanpHMep, c npasoii uHpicyjiapHOH nojiHpH3aipieH (nanpaBJieHHe UHpKyjrapHofi 
nojMpH3aixHH npoxoAHnmx cbctobwx nyraoB npoTHBononoxaio 3Haxy cirapajm 
HcnonbsyeMoro xojiecrepHHecKoro ^ch^kotd KpHcraiuia). /Jpyraa nanoBHHa cbctoboh 3HeprHH 
HenojispH30BaHHbix CBeroBbix nyrooB 41 npeBpamaerca b 3HeprHK) orpaacemibix cbctobmx 
nyrooB 40, b flaraoM npHMepe, c jieBofi mipKyjwpHoii nojiaproanHefi (nanpaBjieHHe 
UHpicyjinpHoii noji^pnoamiH OTpaxceHHbix CBeroBbix nynxoB coBna^aer co 3HaxoM cnnpajiH 
Hcnojib3yeMoro xonecrepHHecKoro mmxoro KpHcraima). OrpasceHHue CBeroBbie ny^Kn 40 c 
JiesoH qHpKyjiHpHOH nojwpH3aijHeH ^oKycnpyiOTOi b TOHKy na CBeroorpa»caiomHx 
3JieMeHrax MerajuiHHecKoro 3epicajia 37 (juw sroro (|)OKycHoe paccroxmie hjih, apyraMH 
cjiOBaMH, oimnecicafl CHJia mhkpojihh3 3 8 BbiGHpaerca coorBercTByioiUHM o6pa30M). 
OrpaaeeHHwe or MerajumHecicoro 3epicajia 37 CBeroBbie nyHKH 28 HMeior npaByio 
i^pKyjwpHyio nojiaproaipno, T.e. npOTHBonojioacHyio nojinprnaoHH CBeroBbix nyHKOB 40, 
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na^aiomHx Ha MerajunreecKoe 3epieajio 37. Taxoe idmchchhc nojmproamfH o6ycjiOBjieHo 

H3BCCTHBIMH OITTHHeCKHMH CBOHCTB3MH MCTaJUIHHeCKOrO 3epKajia. CBeTOBWe nyHKH 28, 

HMeioume npasyio impKyjinpiiyio nojrapH3aiuno, npoxojvrr nepe3 cjioh xojiecTepmecKoro 
aaajpcoro Kpncrajuia 6e3 h3mchchiw. TaKHM o6pa30M, b pe3yjibTaTe ntncrsnH nojwpH3aropa 
3HeprnK HenojwprooBaHHoro CBera 14 npaKTHHecicH nojmocmo npeBpamaerca b 3Heprmo 
bmxoahuxhx nojiHpH30BaHHUX nynxoB 27 h 28 c OflHHaxoBOH impKynrapHOH nojinprnaixHeii 
bwcokoh creneHH. 

JJjin pacnrapeHHx #Hana30Ha pa6oHHx nmm bojih nojinproaropa cpejxcrBo ajui flejiemra 
HcnojiHpH30BaHHbix cbctobmx nyqKOB Ha nojinprooBaHHwe npoxo/pmpiH h arpaaceHHMH 
CBeroBue nyHKH, BbmojmeHHoe b BH^e no KpaimeH Mepe oahoid flByjiynenpejioMjiHiomero 
cjioh, BKjnoHaer no KpaibieH Mepe TpH cjioh xoiiecrepmecKHx xchakhx KpHcrajuiOB, HMeiomnx 
nojiocbi cejieKTHBHoro orpaGKeHHH csera b Tpex pasjnraiMx cneicrpajiBHMx Anana30Hax. 

B 3tom ace hjih apyroM BapnaHre nojiHpn3aropa c pacniHpeHHWM #Hana30H0M paGonnx 
Ahhh bojih no jq>aiffleH Mepe oahh cjioh xonecrepHHecKoro xamKoro KpHcrajuia HMeer no 
TonmHHe rpaAnenr mara xanecrepHHecKOH cnnpajra h, b pe3yjn>Tare, cneicrpajibHyK) mnpHHy 
nojiocbi cejieKTHBHoro crrpaxceimfl csera He MeHee 100 HaHOMerpoB. 

IIpettno4THTeneH nojraproarop, OTjiHHaiomHHCH tcm, hto no KpafiHefi Mepe ojxssh cjioh 
xojiecrepmecKoro xamKoro KpHcrajuia rororoBjieH H3 nojiHMepHoro xojiecrepHHecKoro 
xcbakofo KpHcrajuia. 

Jlflx npeBpameHHH 6e3 norept> sneprHH BuxoflHiqero H3 nojraproaropa UHpicyjuipHO 
nojwpmoBaHHoro CBera b HHHeHHo-noJiHpH30BaHHbiH Ha Bbixoae nojrapH3aropa Moxcer 6bm> 
AonojiHHrejn>Ho ycraHOBJieHa HerrBepii>BOJiHOBaa aaacxHHKa. 

Ha 4>ht. 14 cxeMaTHHHo noica3aH o6nmH bh# npe^yiaraeMoro nonHproaropa, nonepeHHoe 
ceqeHHe Koroporo noica3aHO na 4>ht. 13. nojiaproarop BwnojmeH b BHfle oahoh iuichkh huh 
njiacTOHw 11, na nepBOH noBepxHOcra Koropofi HaHecem>i nocjieftOBarenbHo cHcreMa 
MHKpojiHH3 38 h ceicijHo HHpoB aHHO e MerajuiHHecKoe 3epKajio 37, orniroecKH coBMemeHHoe c 
yxa3aHH0H cncreMOH mhkpojdhg, a na Bropofi noBepxHocra njiemcH HaHeceHO cpeflcrao 39 
zura ^eneHHH HenojmprooBaHHwx CBeroBbix ny^xoB Ha nojraprooBaHHbie npoxoflnmnH h 
OTpaacemcbiH cseroBbie nyHKH, BionoHaioinee no KpaibieH Mepe o^hh cjioh xojiecrepHHecKoro 
xcqtucoro KpHcrajuia. B pe3yjn>Tare ncncTsm nojiapiearopa 3Heprmi HenojiapicoBaHHoro 
csera 14 npaicrHHecKH nojiHOCTbio npeBpamaercn b 3Heprmo nojwpH30BaHHtix ny^KOB 27 h 
28 c o^HHaKOBOH uHpKyjiHpHOH nojiaproaipieH. 

Ha <J>ht. 1 5 cxeMarreHHo noKa3aHo nonepeHHoe ce^erae npeAJiaraeMoro nojwproaropa no 
ApyroMy Bapnamy, BbmojmeHHoro b BH^e oohoh nneHKH hjih ruiacroHbi 11, Ha nepBOH 
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noBepxHocTH KoropoH HaHeceHW CHcreMa MHKpojmro 38 h cexuHOHHpoBaHHoe 
MerajuiHHecKoe 3epKajio 37, oimroecKH coBMemeHHoe c yica3aHHOH chctcmoh MHKpojmro. 
Ilepefl ceiaxHOHHpoBaHHKiM MeTajuranecKHM 3epicajioM 37 noMemeHa HerBepn>BOjmoBaH 
njiacTHinca 25, ceKUHOHHposaHHafl, T.e. noicpMBaiomaH no KpaimeH Mepe bck> noBepxHocrb 
ceicaHOHHpoBaHHoro MerajinmecKoro 3epxajia 37, itax noKa3aHo Ha <J)ht.15, hh6o 
HeceicaHOHHpoBaHHafl, T.e. nojmocrbio noKptiBaiomaH nepsyio noBepxHocrb nojwproaropa. 
Ha btopoh noBepxHOcra ruieHKH 1 1 HaHeceHO cpeacrBO 42 ajih aejieHHH Henoji*pH30BaHHux 
cbctobmx ny^KOB Ha nojraprooBaHHwe npoxoAJnmiH h orpaxceHHUH CBeroBwe nynxH, 
BKjiiOHaiomee no KpafiHefi Mepe oahh AByjiyHenpejiOMjraronuri* cjioh c nocroaHHMMH no 
TOJimHHe cjioji HanpasjiemuiMH orrnraecKHx ocefi. 

PaCxrry npejyiaraeMoro nojmproaropa mo^cho noxcHBTb cjieayiomHM o6pa30M (pjr 
hchoctth noHHMaHHx na <J>ht.15 xoh jiyqefi noica3aH ynpomeHHO, 6e3 ynera npejioMjieHHH Ha 
rpamnjax pa3Hwx onoeB h tojh>ko ajih oahoh mhkpojihtom). HenojwpH30BaHHWH cser 14 
na^aer na nepByio nosepxHOCTb nojinpraaxopa h <j)OKycHpyerca MHKpojnnoaMH BHyrpb 
nojiaproaropa, o6pa3ya CBeroBwe nyHKH 41. CeiamoHHpOBaHHoe MerajuiHHecKoe 3epKajio 37 
npaKTHHecKH He 3KpaHnpyer HenojrapH30BaHHMH cser 14, t. k. nonepeHHtie pa3Mepw ero 
CBerooTpaacaiomHx 3JieMeHTOB Bw6npaKrrcfl mhofo MeHbme noneperoiMx pa3MepoB 
MHKpojmro (HanpHMep, nonepeHHwe pa3MepH CBeroonrpaacaiomHx 3JieMenroB cocraBjunor 10 
MHKpOMerpOB, a nonepenHtie pa3Mepw MHKpojmm - 100-200 MHKpOMerpos). 
C<j)OKycHpOBaHHi>ie MHKpojimraMH 38 CBeroBwe ny*noi 41 nonaoaior Ha cpeflCTBo 42 Ana 
fleneHHH HenojrapraoBaHHEJx cbctobmx nynxoB Ha nojiaproOBaHmae npoxoR5nUHH h 
OTpaxceHHbiH cBeroBbie nyHKH, BKmonaiomee no KpamieH Mepe oahh AByjiynenpejioMjwiomHDH 

CJIOH C nOCTOHHHWMH HO TOJHUHHe CJIOfl HanpaBJieHHHMM OUTHHeCKMX OCeiL ELpH 3TOM 

npH6jiH3HTejibHO nojiOBHHa CBeroBOH 3HeprHH HenonHpH30BaHHHx cbctobmx nyrooB 41 
npeBpamaerca b 3Heprmo npoxoA«mHx cbctobmx ny*ncoB 17, HanpHMep, c jihhchhoh 
nojwpmaimee, nepneHjpucyjwpHOH euiockocth pncymca. /Jpyraa nojiOBHHa cbctoboh 3HeprnH 
HenojiHprooBaHHMX cbctobmx nyHKOB 41 npeBpamaerc* b 3Heprmo orpaaceHHMx cbctobmx 
nyHKOB 3, b abhhom npHMepe, c jmHeHHofi nojinproaiXHeH, napajuiejn>HOH hjiockocth pncyHita. 
Orpaaceiraue CBeroBMe nyncH 3 c jiraeHHOH nonapmaitHeH, napajinejibHOH nnocKocrra 
pHcyHKa, npoxoAHT HerrBeprBBOHHOByio nnacrHHxy 25 h (})OKycnpyiOTC5i B TO*ncy na 
CBeroorpaacaiomHX 3JieMeHrax MerajumHecKoro 3epKajia 37 (ana 3roro $oicycHoe paccroAHHe 
huh, flpyraMH cnosaMH, oumraecKaH CHJia MHKpojmro 38 BuSnpaercfl cooTBerrcrByiomHM 
o6pa30M). Qrpa»ceHHLie or MerajunnecKoro 3epKana 37 h nporae£mHe BHOBb nepe3 
HerBepTbBOjiHOByK) nnacTHHKy 25 CBeroBwe nyHKH 13 hmciot jmHCHHyio nojMpH3ai|HK), 
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nepneHgHKyjiHpHyio hjiockocth pucyHxa, T.e. oproroHajibHyio jnmeinioH nojraproanHH 
cBeroBMx ny^KOB 7, naaaiomnx Ha MerajumMecKoe 3epKajio 37. TaKoe H3MeHeHHe 
nojiHpH3auHH oGycjioBjieHO mBecTHWMH onrHHecKHMH CBoiicTBaMH kom6hh&i(kh 
HCTBeprbBOJiHOBOH nnacTHHKH h MerajuiHHecKoro 3epicajia. CBeroBbie nymcH 13, HMeiomne 
jiHHeHHyio nojwpH3ai<HK), nepneHflHKyjwpHyio iijiockocth pHcymca, npoxojvrr nepe3 
^ByjiyHenpejiOMjiHiomHH cjioh c nocroAHHHMH no TOjmuiHe cjioh Hanp aB ji chhxmh oimnecKHx 
oceH 6e3 H3MeHeHHx. Tskhm o6pa30M, b pe3yjn>Tare geHCTBHH nojrapraaropa 3Hepnui 
HenojwpicoBaHHoro csera 14 npaxTHHCCKH nojmocTfeio npeBpamaerca b 3HeprHio BbixoAanuix 
nojwpH30BaHHwx nyHKOB 17 h 13 c OflHHaicoBOH JIHH6HHOH nojinpH3aijHeH (b AaHHOM npHMepe 
nepnennHKyjwpHOH iijiockocth pHcymca) bhcokoh creneHH. 

Ha (J>ht. 16 cxeMaTHHHO noKa3aHo noneperaoe ce^eHHe npeAJiaraeMoro nojraproaropa, 
BwnoimeHHoro b bhac o#hoh njiemcH hjih imacraHM 1 1, Ha nepBOfi noBepxHocra KoropoH 
HaHeceHO ceKUHOHnpoBaHHoe MerajumHecKoe 3epieajio 37, a Ha Bropon noBepxHocra mieHKH 
HaHeceHbi nocjie^OBarenbHo cncreMa MHKpojmro 38, orrraHecKH coBMemeHHaa c ceKupmm 
MerajunraecKoro 3epKajia 37, h cpeacrBO 39 ajih aejieHHK HenojrapH30BaHHbix cbctobhx 
nyrooB Ha nojwprooBaHHHe npoxofljmtHH h oopaaceHHWH CBeroBbie nyHKH, BionoHaiomee no 
KpaHHeii Mepe orhr cjioh xojiecrepHHecicoro >khakofo KpHcraima. 

Pa6oTy npejyiaraeMoro nojraproaropa mo^kho no^crom* cne^yiomHM o6pa30M (ana 
ftCHOcra noHHMaHHH Ha 4>ht.16 xo,zj jiyHefi noKa3aH ynpomeHHO, 6e3 yqerra npejioMJieHHH Ha 
rpaHmjax pa3Htix cjiocb n tojibko ajih o#hoh mhkpojmh3m). HenojiapiBOBaHHhiH cbct 14 
npoxo#HT nepe3 imeHKy 11 h cHcreMy MHKpojmro 38, Koropaa npeo6pa3yer 3a ctct 

4»OKyCHpOBKH BXOOTmHH HCn0JIHpH30BaHHfclH CBCT 14 BO MHOXCeCTBO OflHHaKOBUX CBCTOBMX 

nyrooB. 3th nyma nonaoaiOT Ha cpeacrBO 39 /ura flenemw HenojiaprooBaHHtix cbctobmx 
nyncoB Ha nojwprooBaHHfcie npoxofljnqHH h orpaaceHHbm CBeroBwe nyqKH, BKjnonaiomee no 
KpaHHCH Mepe oahh cjioh xojiecrepHHecKoro echakoit) KpHcrajuia. CeiaxHOHHpOBaHHoe 
MeraiuniHecKoe 3epicajio 37 npaicrHHecKH He 3KpaHHpyer HenojwprooBamrbra cbct 14, t. k. 
nonepeHHtie - pa3Mepw ero CBeTocnpa^KaiomHx 3jieMeHTOB BuSnpaHrrcs mhofo Mem>nie 
nonepeHHtix pa3MepoB MHKpojmro (HanpHMep, nonepe^Hbie pa3Mepw cBerooTpa^KaioiijHx 
3JieMCHTOB cocraBiuiiOT 10 MHKpOMerpoB, a nonepenrnje pa3Mepw MHKpojmm - 100-200 
MHKpoMerpOB). no3TOMy, npH6jiiGHTejn>HO nojioBHHa cbctoboh 3Hepnm HenojwprooBaHHHx 
cbctobmx nyHKOB, npOHAH nojiaprayiomee cpe^crBo 39, npeBpamaerca b 3Heprmo 
npoxojaamax cbctobwx nyncoB 27, HanpHMep, c npasofi UHpicyjwpHOH nojinpH3aipreH 
(HanpaBJieHHe mipKyjwpHOH nojiHproaqHH npoxoAnmnx CBeroBMx nyHKOB upothbohojio^kho 
3Haxy cnnpajiH Hcnojn>3yeMoro xojiecrepHnecKoro ^cHSKoro KpHcrajuia). JJpyran nojioBHHa 
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CB6TOBOH 3HepniH HenojiHpiooBaHHHx cBcroBbix nyHKOB npeBpamaercx B 3HCprHK) 
orpaaceHHMx CBenroBbix nyHKOB 40, b flaHHOM npHMepe, c jicboh qppicyjixpHOH noJwproartHeH 
(HanpaBjieHHe uHpKyjwpHofi nojraproaijHH orpaxcemrax cbctobmx ny^KOB cosnaaaer co 
3HaKOM cirapajiH Hcnojn>3yeMoro xanecrepHHecKoro xomKoro Kpncrajuia). Chpa^ceHHMe or 
nounproyiomero cpeacTBa 39 k eme pa3 npome#mHe CHcreMy mhkpojihto 38 CBerosBie 
nynai 40 c jieBofi UHpKyjiapHOH nojraproanHefi <j)OKycHpyioTCfl b tohky Ha 
CBeroorpa^caiomHX 3jieMeirrax MerajuiHHecKoro 3epKana 37 (ajw 3roro 4*>KycHoe paccroxHHe 
mm, ApyrnMH cnoBaMH, omnHecKaH ciuia mhkpohhh3 38 BLi6HpaercH cooTBercrByiomHM 
o6pa30M). OipaaceHHhie or MerajuxHHecKoro 3epicajia 37 CBeroBtie nyntH 28 HMeior npaByio 
UHpKyjiHpHyio nojiHpH3aitHK>, T.e. npoTHBonojiomjyio nojDiproauHH cbctoblix nysKOB 40, 
na^aiomnx Ha MerajuoiHecKoe 3epicano 37. Taxoe H3MeHe™e nojinpmaivm o6ycjiOBjieHO 
H3BecrHbiMH omnHecKHMH cbohctbemh MerajLUHHecKoro 3epicajia. CfieroBMe nyHKH 28, 
HMeiomMe npaByio impKyjinpnyio nojiHpH3amno, npoxofljrr nepe3 cjioh xojiecrepHraecKoro 
3«HAKoro KpHcrajuia 6e3 h3M6hchhh. TaKHM o6pa30M, b pe3yjn>Tare fleficTBira nojrapmaropa 
3HepniH HenojiHpH30BaHHoro CBera 14 npaiamecKH nojiHocrwo npeBpamaercs b SHeprmo 
Buxojvnnprx nojwpraoBaHHfcix nyrooB 27 h 28 c OAHHaicoBOH rtapicyjiHpHOH nojiaproaipieH 
bwcokoh creneHH. 

Bonee npe^o^nTrrejibHMM xBnaerca nojiHpH3arop no H3o6peTeHHK>, OTjimaioniHHCfl tcm, 
hto no KpanHCH Mepe oahh cjioh xojiecrepHHecKoro xchakoto Kpncrajuia HMeer no TOjnoHHe 
rpaAHem* mara xonecrepHHecKOH cimpajm h, b pe3ynKrare, cnetnpajibHyio nrapmiy nojiocw 
ccncKTHBHoro orpa^ceHHH csera He MeHee 100 naHOMerpOB. 

Ha 4>ht. 17 cxeMaraHHO noKa3aHo nonepeHHoe ceqemie npewiaraeMoro nojwproaropa no 
Bapnamy, BwnojmeHHoro b BHfle oahoh nueHKH aim njiacranw 1 1, Ha nepBofi noBepxHocra 
Koropofi HaHeceHO ceKHHOHHpoBaHHoe MerajumHecKoe 3epKajio 37. Ilepefl 
ceKUHOHHposaHHUM MCTajuiHHecKHM 3epKanoM 37 HaHeceHa HeraeprtBOJiHOBaH njxacraHKa 
25, ceiomoHHpoBaHHaH, T.e. noKpbreaiomafl no KpaHHefi Mepe bck> noBepxHocrb 
ceKHHOHHpOBaHHoro MerajuiHHecKoro 3epKana 37, KaK noKa3ano Ha fywrAJ, jm6o 
HeceicqHOHHpoBaHHas, T.e. nojmocrbio noicpwBaiomaH nepByio noBepxHocrb nojraproaropa. 
Ha BTopofi noBepxHocra nueHKH HaHecema nocne^oBarenbHO CHcreMa MHKpojmB3 38, 
ommecKH coBMemeHHaa c ceicqHHMH MenrajunrcecKoro 3epicajia 37, h cpejjcrBo 42 una 
flejiemra HenojiaprooBaHHwx cbctobmx nyrooB Ha nojrapH30BaHHwe npoxoaanjHM h 
onpaxceHHHH CBerroBue nyHKH, BKmonaiomee no KpaHHefi Mepe okhh flByjiyHenpejiOMjraronxHfi 
cjioh c nocroflHHMMH no mjimtHHe cnoa HanpaBjieHHHMH onTHnecKHx oceoa. 

Pa6ory npewiaraeMoro nojwpraaropa moqkho ho^chhtb cjiczjyiomHM o6pa30M (juw 
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jicHOCTH nomiMaHHx Ha (J)ht.17 xon jiyHefi noKa3aH ynpomeHHO, 6e3 ynera npenoMJiemui Ha 
rpammax pa3jiHHHiix cjioeB h tojq>ko ajih oahoh MHKpomnDbi). HenojiaprooBaHHMH CBer 14 
npoxoOTT Hepe3 mieincy hjih ruiacTHHy 1 1 h chctcmy MHKpojmro 38, Koropaa npeo6pa3yer 3a 

C?eT <J)OKyCHpOBKH BXOAHII(HH HenOJIHpH30BaHHbIH CBCT 14 BO MHO^SCeCTBO OAHHaKOBbDC 

CBeroBwx nyncos. 3th nyHKH nonaflaKrr Ha cpeacxBo 42 juin flejiemw HenojwprcoBaHHwx 
CBeroBMx nyHKOB Ha nojwpiooBaHHbie npoxoAjmpris h orpaaceHHiiH CBeroBbie nyTKH, 
BionoHaiomee no icpamieH Mepe ohhh OTyjiyHenpejiOMJunouuifi Cnofi c nocroxHHMMH no 
mnnume cjkmi HanpaBjieHHHMH ommecKHx oceii. CeiajHOHnpoBaHHoe MerajunrcecKoe 
3epxajio 37 npaKnreecKH He SKpampyer HenojiflpH30BaHHHH cser 14, t. k. nonepeHHue 
pa3Mepti ero CBerooTpaacaiomHx 3JieMeHT0B Bw6HpaK>TCH mhoid MeHbme nonepe^HUx 
pa3MepoB \fHKpojiHH3 (HanpHMep, nonepeHHbie pa3Mepw CBerooTpaHcaioinHx 3#eMeint>B 
cocTaBJWKrr 10 MmepoMerpOB, a noneperawe pa3Mepi>i mhkpojihh3 - 100-200 MmcpoMerpOB). 
IIosTOMy npH6jiH3HTejn>HO nojiOBHHa CBeroBOH 3HeprHH HenojinprooBaHHMx cbctobux 
nyrooB, npoHgfl nojwproyiomee cpeflcrBO 42, npeBpamaercx b aHepnuo npoxoflamnx 
CBeroBMx ny^KOB 17, HanpuMep, c jraHeimoH nojraproaoHeH, nepnennHKyjrapHOH iuiockocth 
pHcymca. Jlpyrax nojiOBima cbctoboh 3Heprm HenojraprooBaHHwx CBeroBwx nyncoB 
npeBpamaerca b 3Hepnno orpaHcemrax CBeroBiox nyHKOB 3, b aaiiHOM npHMepe, c hhhchhoh 
nojiaproamieH, napajuienbHOH iuiockocth pHcymca. OipaaceHHwe or nojwproyioinero 
cpeflCTBa 42 h eme pa3 npome^mne cncreMy mhkpohhh3 38 CBeroBtie nyncH 3 npoxoAHT 
nepe3 HeTBepTbBOjmoByK) nHacnnncy 25 h $OKycHpyiorrGff b Tonxy Ha CBeroorpaxaio^Hx 
sjieMenrax MerajunreecKoro 3epKajia 37 (jura 3roro ^OKycHoe paccro^HHe huh, flpyrHMH 
cjioBaMH, onTmecKaa cnjia mhkpohhh3 38 BbiGHpaeroi cooTBercrByion^HM o6pa30M). 
npomewiHe nepe3 HCTBepTbBOJiHOByio miacraHKy 25, oipaxeHHue or MerajuimecKoro 
3epKajia 37 h npome^nrae em;e pa3 nepe3 HexBepnrbBOJiHOByK) nnacrmncy 25, cseroBwe nyiKH 
1 3 HMeK/r jxHHeHHyio nojwpmamno, nepneHffHKyjiHpHyio iuiockocth pHcymca, T.e. 
oproroHajibHyio nojraproaijHH CBeroBbix nyrooB 3, na^aiomHX Ha MerajuranecKoe 3epKajio 37. 
Taxoe H3MeHeHHe nojiKproaqm o6ycjioBJieHO roBecTHHMH omnnccKHMH CBoiicTBaMH 
KOMGHHaoHH HerreeprbBOJiHOBOH njiacTHHKH h MerajunrcecKoro 3epicajia. CBeroBhie nyqKH 13, 
HMesonuse jiHHeSHyio nojinproaiuno, nepneHOHKyjupHyio iuiockocth pncymca, npoxoflHT 
nepe3 flByjiy^enpejiOMJMiomHH cjioh c nocroOTHfciMH no TOJimHHe cjioh HanpaBneHHHMH 
onTmecKHX oceii 6e3 KSMeueHHs. TaKHM o6pa30M, b pe3yjn>Tarre fleficrBHa nojraproaropa 
3HepraH Henojuq)R30BaHHoro CBera 14 npaKTmecKH nojfflocn>K> npeBpamaercH b 3HepraK> 

BWXOJXHmHX DOJlHpH30BaHHHX nyRKOB 17 H 13 C O^HHaKOBOH HHHeHHOH nOJIflpH3ai{HeH (b 

AaHHOM npn&iepe nepneH^HKyjwpHOH njiocKOcm pHcymca) bwcokoh creneHH. 
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Ha 4>ht. 18 cxeMaTHHHo noxa3aHo nonepenHoe cenemfe npe^naraeMoro nojwpH3aTOpa no 
cjieayiomeMy Bapnamy, BbmojmeHHoro b sime OTyx, HanpHMep, jiaMHHupoBaHHbix iuieHOK 
hjih luiacTHH 1 1 h 30, Ha bhciiihch noBcpxHOcm nepBOH iuichkh hjih ruiacTHHbi HaHecena 
nepBaa CHcrreMa mhkpojihh3 38, Ha BHjrrpCHHen nosepxHocrH nepBOH hjih btopoh imeHKH hjih 
njiacTHHbi HaHeceHo ceioxHOHHpoBaHHoe MerajumnecKoe sepKajio 37, a Ha BHemHefi 
noBepxHOCTH BTopofi euichkh hjih miacnmbi HaHeceHH nocjieflOBarejibHO Bropaa CHcreMa 
MHKpojram 38, oirranecKH coBMemeHHaa c cckuhsmh MerajurHHecicoro 3epicajia 37 h c nepBofi 

CHCTCMOH MHKPOJIHH3, H CpeflCTBO 39 AJIH flCJieHHH HenOJIHpH30BaHHWX CBeTOBbDC nyqKOB Ha 

nojiHpH30B aHHwe npoxoA»mHH h OTpa^ceHHMH CBerroBbie nyHKH, BKJUonaiomee no KpaimeH 
Mepe oahh cjioh xojiecrepHHecKoro xnmcoro KpHcrajuia. 

Pa6oTy npejyiaraeMoro nojiapmarropa moxcho noHcmrrb cjieflyiomHM o6pa30M (juih 
hchocth noHHMaHHfl Ha <j)Hi\18 xofl Jiy^eu noxa3aH ynpomeHHo, TOJibxo ajdi oahoh 

MHKpOJIHH3bj). HenOJIHpH30BaHHMH CBCT 14 IIpOXOflHT Hepe3 nepByiO CHCTCMy MHKpOJIHH3 38, 

Koropasi npeo6pa3yer Bxo#KmHH HenojraprooBaHHbiM cser 14 bo MHoxecrao o^HHaxoBtix 
CBeroBtix ny^KOB 41 h <J>OKycHpyer hx Ha Tex Mecrax BHyrpeimeH nosepxHocrH nepBOH 
njiemcH hjih nnacTHHW, Korophie He noKpbrra ceicmwMH MerajumHecKoro 3epKajia 37. Ilocjie 
npoxoxgeiiHa <jx>Kyca nyna* 41 npoxojvrr Bropyio cHcreMy mhkpojihh3 h nonaaaiOT Ha 

CpeACTBO 39 JSJIH flejieHHH HenOJIHpH30BaHHbDC CBCTOBblX IiyHKOB Ha n0JIHpH3OBaHHbie 

npoxoASHlHH h orpaaceHHWH cBeroBbie ny*nai, BKjnonaiomee no KpaimeH Mepe o#hh cjioh 
xojiecrepHHecKoro hchakoto KpHcrajuia. IIpH6jiH3HTejn>H0 nojiOBHHa cbctoboh 3HcprHH 
HenojwprooBaHHbix CBeroBbix nyrooB, npoHAH nojraproyiomee cpeacTBO 39, npeBpamaerca b 
3HeprHK> npoxoa&mnx cbctobwx nyncoB 27, HanpHMep, c npasoH ijHpKyjiHpHOH 
nojwpicaipieH (HanpaBJieime OHpieyjiapHOH nojiapioauHM npoxofljuiuix CBeroBbix njracoB 
npoxHBonojio^cHO 3HaKy cimpajiH Hcnojn>3yeMoro xojiecrepHHecicoro :aamKoro KpHcrajuia). 
Jlpyrax nojiOBHHa cbctoboh 3HeprHH HenojiapiooBaHHbix CBerroBBix nyrooB npeBpamaerca b 
3HeprHK> orpaxeeHHhix CBeroBbix nyHKOB 40, b gainioM npHMepe, c jtcboh iiHpxyjrapHOH 
nojiHpusaijHeH (HanpaBJieroie EtHpicyjrapHOH nojmpn3aijHH crrpaaceHHbix CBeroBbix ny^xos 
coBnaflaer co 3hskom cnnpajra Hcnojn>3yeMoro xojiecrepHHecKoro aomxoro KpHcrajuia). 
Qrpa^ceHHBie or nojinpHsyion^ero cpeAcrsa 39 h enje pa3 nporae^niHe Bropyio cncreMy 
mhkpojihh3 38 CBeroBbie nyHKH 40 c JiesoH l^pxyjuipHOH nojinpH3aij0eH hmciot 
napajuiejibHwe jiyro, T.e. nyHKH 40 (|>OKycHpyjoTCH b 6ecKOHeHHOCTH (juix 3roro $OKycHoe 
paccroHHHe hjih, flpyrHMH cnoBaMH, ormnecKaa cnjia Bropofi CHcreMbi mhkpohhh3 38 
BuGnpaercH coorBercTByiomHM o6pa30M). Ilocne orpaxceHHH or MerajuimecKoro 3epKajia 37 
CBeroBbie nyHKH 40 npeBpamaioTCH b CBeroBbie ny«ncH 28, Koropbie hmciot npaByio 
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impKyjwpHyio nojiHproaijHK), T.e. nponraBonojio^cHyio nojiHpH3aoHH CBeroBbix nyHKOB 40, 
naflaiomux Ha MerajumiecKoe 3epKajio 37. TaKoe H3MeHeHHe nojinpraaoHH o6ycjiOBjieHo 

H3BeCTHMMH OIITH 4CCKHMH CBOHCTBaMH MerajIUHHeCKOrO 3epKajia. CeKUHOHHpOBaHHOe 

MerajuTHHecKoe 3epKano 37 npainmecKH nojiHocrbio OTpaacaer nyHKH 40, T.e. He npoHcxoAHT 
norepb cbctoboh 3HeprHH, t. k. nonepeHHMe pa3Mepw Mecr, b Koroptix orcyrcrByiOT 
CBerooTpaJKaiomHe 3JieMeHru BHGnpaiOTCJi mhofo MeHBme nonepenm>ix pa3Mepos mhkpojihh3 
(HanpHMep, nonepenHtie pa3Mepw srax Mecr cocraBjunoT 10 MrocpoMerpoB, a nonepe^mue 
pa3Mepw MHKpojiHic - 100-200 MHKpoMerpoB). CBerroBwe nyHKH 28, HMeiomHe npasyio 
UHpKyjwpHyK) nojiHpH3auHio h napajuiejn>m>ie nyna, npoxoA»T nepe3 Bropyio CHcreMy 

MHKpOJIHH3 H CJIOH XOJieCTepHHeCKOrO 3KHAKOIX) KpHCraJUia 6e3 H3MeHeHHS COCTOHHHfl 

nojiapH3aipiH h hhtchchbhocth, ho npespamaiOTC* b cxoflnmHeca nyHKH 3a cner 
npoxoxHerora Hepe3 sropyio CHcreMy Mmcpojunc. TaxHM o6pa30M, b pe3yjn>TaTe ^eficTBH^ 
nojwpH3aTopa 3Hepnw HenojraprooBaHHoro CBera 14 npaKTHHecKH nojmocTbK) npeBpamaerca 

B 3HeprHK> BblXOAHimiX nOJIHpH30BaHHbIX nyHKOB 27 H 28 C OOHHaKOBOH UHpKyjwpHOM 

nojraproaimeii bucokoh creneHH. 

Ha <j)Hr. 19 cxeMarHHHO noxasano noneperaoe ceneHHe npe&jiaraeMoro nojraproaropa 
no cneayiomeMy Bapnanry, BbmojmeHHoro b BH^e asyx, HanpHMep, jiaMHHHpOBaHHwx 
ruieHOK huh anacTHH 11 h 30. Ha BHenraen noBepxHocro nepson njiemcn hjih njiacraHM 
HaHecena nepsaa cHcreMa MHKpojiHH3 38, Ha BHyrpeHHen noBepxHocro, HanpHMep, nepBOH 
njieHKH HaHeceHo ceKUHomtpoBaHHoe MeTamnraecKoe 3epKajio 37, Ha Koropoe HaHeceHa 
HeTBepTbBOjmoBaH njiacramca, noKpwBaiomafl c Heo6xo£HMocxbio Bee cemxHH 
MerajuxHHecKoro 3epKajia 37 h, bo3mo5kho, jum ynpomeraifl TexHOJionm HaneceimH h Mecra, 
ne 3aKpwrrwe ceKUHXMH 3epKana 37. Ha BHeuiHefi noBepxHocra Bropofi nnemcn hjih ruiacTHHM 
HaHecem>] nocjieHOBarejn>HO Bropaa cncreMa mhkpojihh3 38, oimniecKH coBMemenHa>i c 
ceKUHHMH MerajuimecKOix) 3epKana 37 h c nepsoH cHcreMOH MHKpojmro, h cpeflCTBO 42 aim 
fleneHHH HenojwpH30BaHHMx cBeroBux nyroOB Ha nojwpH30BaHHwe npoxoAHmHH h 
OTpaaceHHtifi jCBerroBue nyncH, BKjnonajomee no KpaHHefi Mepe oahh ^ByjiynenpejioMjiHiomHH 
cjioh c nocroHHHMMH no TOjm(HHe cjioh HanpasjieHHHMH onroHecKHx ocen. 

Pa6ory npeflnaraeMoro nojinpraaropa mo^cho noacHHTb cne^yionmM o6pa30M (ana 
achocth noHHMaHHH Ha (J)ht.19 xojx jiynefi noxa3an ynpomeHHO, tojibko w oahoh 

MHKpOJIHH31>l). HenOJIHpH30BaHHbTH CB€T 14 npOXOj^HT CHCTeMy MHiq>OJIHH3 38, KOTOpaX 

npeo6pa3yer bxoahhihh HenojwprooBaHHbiH CBer 14 bo mhokcctbo ojumaKOBux cbctobmx 
nyqKOB 41 h <|>OKycHpyeT hx Ha Tex Mecrax BHyrpeHHefi noBepxHocro nepsoii njieHKH, 
Koropue ne noKpbrrM ceKUHHMH MerajunroecKoro 3epKajia 37. Ilocjie npoxo^caeHHx (|)OKyca 
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nyHKH 41 rrpoxcwrr BTopyio cncreMy mhkpojihh3 h nona^aiOT Ha cpeflCTBO 42 j\nn nejieHHa 
HenojinpiGOBaHHbix CBeroBtix nyHKOB Ha nojwprooBaHHbie npoxoAHmHH h OTpa)KeHHWH 
CBeroBwe nyHKH, BKjnoHaiomee no KpaimeH Mepe o/xhh ^BynynenpejiOMJwioinHM cjioh c 
n o cto5ihh MMH no TOjmcHHe cjiofl HanpaBJieHHHMH oimrqecKHx ocefi. IIpH6jiH3HTejii>H0 
nojioBHHa cbctoboh 3HeprHH HenoHapHsoBamibix CBeroBux nyHKOB, npoHAs nojinproyioinee 
cpe^CTBO 42, npeBpamaerca b 3HeprHK) npoxoAHmHx cbctobmx ny^KOB 17, HanpHMep, c 
jiHHeiiHOM nojraproaimen, nepneHAHKyjwpHOH iijiockocth pHcyfuca. flpyraa nojioBHHa 
cBeroBOH 3HeprHH HenojxHpH30BaHHbix cseroBiix nynxoB npeBpamaerca b 3HeprHK> 
orpa^ceHHMx CBeroBWX nyrooB 3, b jiaHHOM npHMepe, c jmnemioH nojwproaimeH, 
napajuiejibHOH iijiockocth pHcymca. IIpoinezmiHe nepe3 HerBeprbBOJiHOByK) imacTHHKy 25, 
OTpajKeHHbie or MerajunraecKoro 3epxajia 37 h nporucmiiHe eme pa3 nepe3 MCTBeprbBOJiHOByK) 
njiacTHHicy 25, CBeroBbie nyHKH 13 HMeior jiHHeHHyio nojiHpH3amno, nepneHflHKyjxapHyio 
iijiockocth pHcymca, T.e. oproroHajibHyio nojwpioauHH CBeroBbix nynKOB 3, na^aiomnx Ha 
MerramiH^ecKoe 3epxajio 37. Taxoe H3MeHeHHe nojraproaijHH o6ycjiOBjieHO H3 b ccthmmh 
oirmecKHMH cBOHcrsaMn KOM6HHaixmi HerBepTbBOjiHOBOH njiacTHHKH h MerajuiHHecKoro 
3epxana. CexmiOHHpoBaHHoe MeraiuiHHecKoe 3epicajio 37 npaicrmecKM nonnocrbio orpaxcaer 
ny^KH 3, T.e. He npoHCxoflnr norepb cbctoboh 3HeprHH, t. k. nonepenHue pa3Mepi>i Mecr, b 
Koropwx OTcyrcTByioT CBeroorpasKaiomHe 3neMeirrM BbiGnpaiOTGH mhofo Mem>nie 
nonepeHHUX pa3MepoB MHKpojraro (HanpHMep, nonepenHwe pa3Mepi>i 3thx Mecr cocraBJunoT 
10 MHKpoMerpoB, a nonepe*im>ie pa3Mepbi mhkpojihh3 - 100-200 MHRpoMcrpos) . CBeroBwe 
nyHKH 13, HMefouqie jmHefiHyio nojiapraaixnio, nepnempncyjiflpHyK) njiocKocmf pHcyinca, 
npoxooax Hepe3 flByjiynenpejioMjiHioinHH cjioh c nocroamuMH no TOjimHHe cjioji 
HanpaBJieHHHMH onTHHecKHx ocefi 6e3 h3mchchhh coctoxhhx nojiapH3aitHH h hhtchchbhocth, 
ho npeBpamaroroi b cxojjamHecH nynxH 3a cner npoxo^eroiH nepe3 Bropyio cncreMy 
MHKpojmro. TaKHM o6pa30M, b pe3yjn>Tare AeifCTBHx nojiapmaropa 3Hepnw 
HenojispH30BaHHoro CBera 14 npafcnraecKH nojiHOcn>K) npeBpamaerca b 3Hepnuo Bbixo/jamHX 
nojMprooBaHHbix nynxoB 17 h 13 c ojopraaKOBOH uhhchhoh nojwproaiiHeH (b jiaHHOM npHMepe 
nepneHOTxyjiapHOH iijiockocth pHcyraca) bmcokoh creneHH. 

Ha (J)ht. 20 cxeMaTHHHO noKa3ano nonepenHoe ceneHHe npewaraeMoro Bapnairra 
nojwproaropa, BtraojiHeHHoro b BHfle ziByx, HanpHMep, jiaMHHHpOBaHHwx rmeHOK huh 
iuiacTHH 1 1 h 30. Ha BHenmefi noBepxHOcra nepBOH njiemai huh njiacnmbi HaHeceHa cncreMa 
MHKponpH3M 43, Ha BHyTpeHHeH noBepxHOcra nepsoH hjih Bropofi iuiemcH hjih ruiacTHHbi 
HaHeceHo ceKipiOHHpOB aHHoe MerajuraqecKoe 3epxaJio 37, oimraecKH coBMemeHHoe c 
chctcmoh MHKponpH3M 43. Ha BHeniHen noBepxHOCTH BTOpOH njieHKH HJIH njiaCTHHW 
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HaHeceHO nojwprayiomee cpeacrBo 39 mm flejierow Henojmpn30BaHHBix cbctobmx nynicoB Ha 
no JiKpH30 b dHRhi e npoxo#>ni{HH h OTpasKeHHBi h CBeroBMe nynxM, BKjiioHaiomee no KpaihieH 
Mepe oahh cjioh xonecrepHHecKoro >kh^koix> KpHcrajuia. 

Pa6oTy npeAJiaraeMoro nojiaproaropa moxcho noacH>m> cjie^yiomHM o6pa30M (ajih 
hchocth noHHMaHHH Ha $Hr.20 xor jiyHefi noxa3aH ynpomeHHo). HenojwpH30BaHHbifi cbct 14 
npoxoflHT nepe3 cncreMy MMxponpiBM 43, Koropaa npeo6pa3yer BxoAanmH 

Hen0JWpH30BaHHbIH CBCT 14 BO MHO^KeCTBO O^HHaKOBKIX CBCTOBMX nyHKOB 41 C 

napajuienbHUMH jiynaMH. riyHKH 41 otkjiohhkttch or nepneHflHKyjDipa k iuiockocth iuieHKH 
jieBMM h rrpaBMM ckjiohom npHSM 43 Ha o^HHaKOBwe yraw BnpaBO h bjtcbo, cootbctctbchho 
(b 3TOM Bapnanre noica3aTejn> npejiOMJiennH MaTepwana MmcponproM Bbi6Hpaercfl 6onbme 
noKa3aTejM npenoMjieHna MarepHajia iuichkh), h npoxofljrr nepe3 Mecra b ceKiwoHHpoBaHHOM 
MerajuiHMccKOM 3epKajie 37, He 3aH*rbie cBeroorrpasKaiomHMH 3JieMeirraMH 3epxajia 37. 3aTeM 
HenojiApH30BaHHbie ny^KH 41 nonaaaioT Ha nojiaprayiomee cpeacrBo 39 nnx ntntmw 

HenOJMpH30BaHHMX CBCTOBMX nyHKOB Ha nOJlHpH30BaHHWe npOXOAHII|HH H OTpa3KeHHMH 

cBeroBtie nyHxn, BKjnonaiomee no KpaHHeii Mepe oahh cjioh xojiecrepmecKoro acHflieoro 
KpHcrajuia. IIpH6jra3HTejn>Ho nojiOBHHa cbctoboh 3HeprHH nenojwpH30BaHHux CBeroBtix 
nyrooB 41, npoHAH nojiaproyiomee cpeacrBo 39, npeBpamaerca b aHepiwo npoxoflamux 
CBeroBbix ny^KOB 27, HanpHMep, c npaBOH UHpKyjwpHOH nojwpH3aipieH (HanpaBjienne 
UupKyjwpHOH nojraproaijHOH npoxoflnnuot cseroBhix nyrcoB npoTHsonojioacHO 3Haicy crmpajm 
Hcnojn>3yeMoro xonecTepmecKoro ^kh^koix) KpHcrajuia). JJpyrax nojiOBHHa cbctoboh 3Heprma 
HenoJwpH30BaHm>ix cbctobmx nyqKOB 41 npeBpamaerca b 3Hepraio onpaxceHHbix cbctobmx 
nyqxoB 40, b aaHHOM npHMepe, c Jieson impKyjwpHOH nojwproaixHeH (HanpaBjieHHe 
uepKyjinpHOH nojwproamm orpaaceHHbix cbctobhx nyHKOB coBnaaaer co 3HaxoM cimpaHH 
HcnojiKjyeMoro xojiecrepMHecKoro acnuKoro KpHcrajuia). nocne OTpaacemw or Meraji- 
jmHecKoro 3epKajia 37 CBeroBbie ny^KH 40 npeBpamanrrof b cseroBbie nyncn 28, Koropue 
HMeror npaByio ijHpKyjixpHyio nojraproaipiio, T.e. npoTHBonojio^oiyK) nojiflproauELH cbctobhx 
nyHKOB 40, na^aiomHx Ha MeranuHHecKoe 3epicajio 37. Tanoe K3MeneHHe nojmproaanH 
o6ycjioBJieHo h3bccthi>imh onniHecKHMH cBOHCTBaMH MerajumqecKoro 3epxajia. CeioxHOHH- 
poBaHHoe MerajinHHecKoe 3epKajio 37 nojiHOcrbio orrpaxcaer nyHKH 40, T.e. He rrpoHCxoflHT 
norepb cbctoboh 3HeprHH, t. k. noneperatie pa3Mepw cBeroorpaxcaiomHx 3JieMeHTOB bw6h- 
panrrcfl paBHbiMH h HeMHoro 6ojn>mee nonepeHHtix pa3MepoB ny^KOB 40. CBeroBwe nyqKH 28, 
HMesonme npasyio UHpKynapHyio nojiapioarpiK), npoxooHT ^epe3 cjioh xojiecrepHMecKoro 
xcHAKoro fcpHcranjia 6e3 roMeHeHHH coctohhhh nojwproaimH h hhtchchbhocth. Taiom 
o6pa30M, b pe3yjn>Tare achctbh^ nojwpH3aropa 3Hepnw HenojwpH3OBaHH0ro CBera 14 
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npaicniHecKH nojmocrbio npeBpamaercs b aHeprrao BbixoflamHX nojwpmoBaHHMx nyHKOB 27 
h 28 c OJQHH&KOBOH UHpicyjwpHOH nojrapii3aijHeH bmcokoh creneHH. 

CHcreMa MHKponpn3M 43, HaHeceHHan Ha BHemHen noBepxHOcra nepBOH iuieHKH Moacer 
6bm> o6pameHa BepiiiHHaMH MHKponpH3M Hapyxcy iuichkm. MmcponproMbi Moryr HMem> 
TaioKe HHyio <J)opMy, hcm TpeyrojibHaa. 

Ha (})Hr. 2 1 cxeManroHO noiea3aHo nonepeHHoe ceneHHe npezmaraeMoro BapHaura 
nojwpH3aTopa, BMnojmeHHoro b BHfle AByx, HanpHMep, jiaMHHHpoBaHKbix, iuieHOK hjih 
miacTHH 1 1 h 30. Ha BHenmeH noBepxHOcra nepBOH njiemcH hjih imacraHbi HaHeceea cncreMa 
MHKponpH3M 43, Ha BHyrpeHHeii noBepxHocrra nepBOH njiemcH hjih imacraHbi 
nocjie/joBaTejibHo HaHeceHbi ceiamoimpoBaHHoe MerajuimecKoe 3epicajio 37, orrraHecKH 
coBMemeHHoe c chctcmoh MHKpo npH3M 43 , h HCTBeprbBOJiHOBaH nnacTHHKa 25, 
noKpwBaiomaM c Heo6xoAHMocn>K> Bee ceicnHH MerajunrcecKoro 3epKana 37 h bo3mo2cho, j^jw 
ynpomeroiH rexHOJiorHH HaHeceHHa, h Mecra, He 3aicpi>m>ie cckuhhmh 3epxajia 37. Ha 
BHeuiHeii noBepxHOCTH sropon iijichkh HaHeceHO nojiaprayiomee cpeacrBO 42 hjw nejiemin 
HenojinpH30BaHHbix CBeroBbix nyHKOB Ha nojwpH30BaHHwe npoxoAanmii h orpaxceHHbrit 
CBeroBwe nynKH, BKJnonaiomee no KpaibieH Mepe oahh ^ByjiyHenpeoiOMJwiomHH cjioh c 

nOCTOHHHMMH HO TOJIUpiHe CJIOJI HanpaBJICHHXMH OITTHHeCKHX OCeH. 

PaGory npe/yiaraeMoro nojraproaropa mo^cho noacHHTb cjieayioiqHM o6pa30M (pnx 
hchocth noHHMaHHH Ha <|>Hr.21 XOfl jiy^eH noKa3aH ynpomeHHo). HenojwprooBaHHbiH cbct 14 
npoxoOTT nepe3 cncreMy MHKponpH3M 43 , Koropaa npeo6pa3yer bxoahhihh 

HenOJlHpH30BaHHWH CBCT 14 BO MHOHCeCTBO OflHHaKOBMX CBCTOBWX IiyHKOB 41 C 

napajmenbHHMH jiy^aMH. IlyHKH 41 otkjiohhiotch or nepneHflHKyjrapa k iijiockocth mieHKH 
jieBbiM h npaBbiM ckjiohom npH3M 43 Ha ozmHaKOBwe yrjibi BnpaBO h bjtcbo, cootbctctbchho, 
h npoxojxaT nepe3 Mecra b ceKUHOHHpOBaHHOM MerajumnecKOM 3epicajie 37, He 3aHjrrae 
CBeroorpaacaion^HMH 3JieMeHraMH 3epKajia 37. 3anreM HenojraprooBaimbie nymi 41 nonaaaioT 
Ha nojiHpH3yiomee cpeflcrao 42 fljm ^ejieHRH HenojrapH30BaHHbix cbctobhx ny^KOB Ha 
nojiHpH30BaHHbie npoxoflHnura h oipaxceHHbiH CBeroBbie nyHKH, BKJiiOHaiomee no KpaHHen 
Mepe oahh AByjiy^enpenoMJunoniHH cjioh c nocroxHHfeiMH no itumpiHe cjioa HanpasjieHHXMH 
ormrqecKHx ocefi. IlpH6jin3HTejibHo nojioBHHa cbctoboh 3HeprnH HenonspmoBaHHiox 
CBeroBMx nyHKOB 41, npow^a nojraproyiomee cpe^crBo 42, npeBparqaerca b sncprwo 
npoxoAHii|Hx CBeroBbix nyHKOB 17, HanpHMep, c hhhchhoh nojiaproaiineH, 
nepneHAHKyjmpHoii iijiockocth pncymca. flpyraa nojioBHHa cbctoboh 3HeprHH 
HenojwpH30BaHHMx CBeroBbix nyHKOB 41 npeBpamaerca b 3HeprHH> orpaaceHHbix CBeroBbix 
nynxoB 3, b ^aHHOM npHMepe, c jihhchhoh nojraproaijHeH, napajuiejibHOH iijiockocth pHcymca. 
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npome^uiHe nepe3 HCTBepTbBOJiHOByK) imacTHHicy 25, orpaaceHHMe or MerajuiHHecKoro 
3epKajia 37 h npomeamHe eme pa3 nepe3 HerBepTbBOjmoByio ruiacTHHKy 25, CBeroBLie nysKH 

13 hmcktt jiHHCHHyio ncumpioaijHK), nepneHflHKyjrapHyio iuiockocth pHcymca, T.e. 
oproroHajiBHyio nojmpraanHH CBeroBbix nyrooB 3, naflaiomnx Ha MerajinnqecKoe 3epicajio 37. 

TaKOe H3MCH6HHe nOJIHpH3aOHH o6yCJIOBJieHO H3BeCTHMMH OrrrmeCKHMH CBOHCTBaMH 
KOM6HHaHHH HCTBeprbBOJIHOBOH IUiaCTHHKH H MexaJIJIHHeCKOrO 3epKajia. CeKUHOHHpOBaHHOe 

MerajuiHHecKoe 3epKajio 37 nojiHocrbio orpaacaer ny*ocH 3, T.e. * He npoHcxojjHT noTept 
cseroBOH 3HeprnH > t. k. nonepeHHbie pa3Mept>i cBerooTpaacaioinHx aneMeim>B BBiGupaiorcH 
paBHWMH h HeMHoro 6ojn>mee nonepenHLix pa3MepoB nynxoB 3. CBeroBue nynicH 13, 
HMeiomHe JiHHeHHyio nojiffpH3aiWK>, nepneH^HxyjinpHyio iuiockocth pHcymca, npoxofljrr 
nepe3 nojiHpioyiomee cpeacrBO 42 6e3 H3MeHemw coctojihiw nojuiproaunH m hhtchchbhocth. 
Tokum o6pa30M y b pe3yjn>T3Te fleficTBira nojraproaropa 3Hepnia HenojmprooBaHHoro CBera 

14 npaKTHHecKH nojraocrbio npeBpaiqaeroi b 3Heprmo bbixoahiohx nojraprooBaHHfeix ny*ncoB 
1 7 h 1 3 c osHHaKOBOH jmHeHHOH nojraproaqHeH bmcokoh creneHH. 

OmicaHHBiMH npHMepaMH He orpaHHHHBaKrrcs flpyrae B03Mo»Hwe BapHanrbi KOHKperHoro 
BbmojiHeHHH npeAnaraeMoro nojraproaropa. 

IIpuMepbt 3aAGJixeMbix )KKH sjieMenmoe b HaH6ojiee thiihhhhix KOH^mypauHHX. 

IfeoGpaaceHHMH Ha (})Hr.22 )KK HHAsncarop coctoht m x&yx nnacroH 44 h 45, Koropwe 
Moryr 6tm> rororoBjieHW H3 creKjia, nnacrHKa mjim apyroro acecncoro huh raSicoro npo3pan- 
Horo Marepnana. Ha BHyrpeHHHe noBepxHocra 3thx nnacrnH, o6pameHHbie k cjiok) HeMaro- 
HecKoro xnflKoro Kpucrajuia 52, HaneceHM npcopanHbie ajiejcrpo^H 46, 47. IIoBepx npo3pan- 
hmx ajienrpoAOB HaHeceHbi raoimpyioiiuie iuichkh 48, 49 H3 nojraMepa huh apyroro MaTep»- 
ana, Koropaa crjiaacHBaer pejn>e4> h npHaaer Bcefi noBepxHocrn iuxacTHHbi OOTopo^HMe cboh- 
crBa. IIojwpioyiomHe noKpwnw 50, 51 HaHOCjrrca Ha 3th iuichkh h opueirrHpoBaHw ochmh 
nponycicaHHx Ha miacnmax 44 h 45 B3anMHO nepneHzutKynHpHO . Ilpn 3tom nojizprayiomHe 
noKpLiTHfl caMH jiBjiHKrrcH opHeHTaKraMH jjjm MOJieicyji HeMaTHnecKoro 3KimKoro KpHcrajuia. 

Ha 4>ht.23 noKa3aH flpyrofi BapHanr nponyacaiomero 5KK Hmuocaropa, b kotopom Ha 
noBepxHOCTb imacTHH 44 h 45 BHanane HaHecem>i nojwproyiomHe hokpmthh 50, 51, 3anui- 
meHHwe mieHKaMH 48, 49, h iiotom yace pa3MemeHw npG3paHHwe aneicrpoAJbi 46, 47. riosepx 
3JieiopOflOB HaHoorroi iuichkh 53, 54, opHeimipyiomHe JKK HeMarHK. B 3toh KOHcrpyKUHH 
oGecneqHBaeroi Tpe6yeMan jyw nojwproyiomero hokphthh poBHOCTb iiob epxH o cth h ero 
H30J1HJQHA or cjiOH yKHjfKQro Kpncrajuia, hto rapaHropyer Henona^aHHe b Hero hohob hjzh 
MOJieKyn Apyrax Bemecrs, Koropwe MOiyr coflep^caTbca b nojiapicyiomeM noKptrrmi. 

B OTpa3KaTejn>HOM Bapnanre JKK mmmcaTopa (4>ht.24) Bropaa imacraHa Mo^cer 6i>m> Kax 
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H3 np03paHHoro, TaK h Henpo3paHHoro Marrepnajia, HanpHMep, eb Kp h crajuiM hcckoid KpeMHHA. 
Ha Hefi 4K>pMHpyerrcx CBerooTpaacaioiiuiH cjioh 55. OrpaacaiomHH cjioh Moxcer 6tm> nojiy^eH 
HaHeceHHeM Ha ajnoKoomeBoe 3epieajio nneHKH nojmMepa, co^epMcamero Hacnmbi 
npoH3BOjn>Hoif hjih onpeaejieHHOH (|)opMi>i h pa3Mepa c noxasarejieM npejiOMJieinw, otjihhhmm 
or noKa3aTejw npejiOMjiemiH nojmMepa, HaHeceHHeM njiemcH nojiHMepa, coflep^cameH B3Beci> 
ajnoMHHHeBOH nyapu hjih Apyroro Marepnajia, xopomo orpa^caiomero CBer, hjih co3flaHHeM 
pejn>e4)a Ha noBepxHocrn nnacrHHti, Ha Koroptra 3areM HaHOCHTca cnrpaacaiomHH cjioh 55, 
HanpHMep, miemca ajnoMHHHa. Peou>e4> mo^kho ^opMnpoBara nyreM o6pa6orKH noBepxHocra 
a6pa3HBHMM MarepnajioM, rpaBHpoBaHHH, thchchhh, " HaHeceima nojiHMepnoH iljichkh, 
co^ep^cameH Hacnmw onpe^ejieHHOH <j>opMbi h pa3Mepa, hjih ceneKTHBHoro TpaBjierow qepe3 
MacKy noBepxHocrH caMofi iuiacrHHbi hjih HaHecemiOH Ha Hee iuichkh nojiHMepa hjih Apyroro 
MaTepHajia. FLieHxa ajiiOMHHHx Moxcer oAHOBpeMemio cjiymrrb chjiouihmm ajieicipoAOM. 
BbrrpaBJiHBajr MeroAaMH (J)OTOjiHTorpa4)HH y3Kyio nojiocy 3jik)mhhhh no 3a^aHHOMy Komypy 

UJHpHHOH 10- 100 MKM, M03KHO nOJiyTOTb 3JieKTpOAM Heo6xOAHMOH KOH^HiypailHH, 

HanpHMep, MarpHiibi npxMoyrojn>HHKOB oth iuiockhx Marpinmi>ix 3KpaHos AHCiuieeB, 
coxpaHHH o6mHH onpaxcaTejiBHUH 4>oh no BceMy pa6oneMy nojno mwncaropa. 
nojiaproyiomee noRpwrae HaHOCHTCH HenocpeacraeHHO Ha oTpaacaiomee noKpfcrrae hjih 
BMpaBHHBaiomHH h H30jmpyiomHH hoacjioh, KoropBiH 4>opMHpyKrr Ha orpaxearejie. 

Ecjih orpaxcaioiAHH cjioh no KaKHM-jra6o npHHHHaM Hejn&ji Hcnojn>30BaTi> b KanecrBe 
3JieiapoAa hjih oh H3roroBxreH H3 HenpoBOAHmero Marepnajxa, to b 3tom cjiynae 3JieKTpoAM 
HaHocHT Ha H30JiHpyiomHH noACJioii hjih HenocpeflCTBeHHO Ha OTpaacaTejib. B KanecTBe 
H30jmpyiomero cjioh mojkho Hcnojib30Ban> nojraMepHyio njiemcy, okhcb ajHOMHHHA, okhci> 
KpeMHHH hjih Apyrae AH3JieKrpnHecKHe MarepHajiw. Ilpn 3tom nojraproyiomee noKpiirae 
Moxcex 6wrb HaHeceHO Kax Ha orpaacarrejiK, TaK h Ha 3JieKTpoAW. 

Jlflx OBeroBOH KOMneHcaipm b nponycicaiomeM BapHairre 5KK hhahkstopob c chjh>ho 
3aKpyHeHHi>iM HeManiKOM 52 bboahto* Aonojnmrejn>HbiH onroHecxH aHrooTpoimbiH cjioh 1 c 
3aAaimoH orrraHecKOH TOjmjHHOH, pa3MemeHHwfi Ha BTopoii nnacTHHe ((Jmr.25). Oh Moxcer 
6wTb pacnoAO^ceH HenocpeACTBeHHO Ha nojwproyiomeM noKpuTHH 51 hjih Ha cjtcwdc 49, 47 
hjih 54 (4>ht.23), HaHeceHHMX na Hero. OnnraecKH aHrocrrpoimbiH cjioh <J>opMHpyerai nyreM 
naHeceHHH nneHKH nojmMepa hjih 5KK nojmMepa c opHeHraimeH MOJieicyji b 3aAaHHOM 
HanpaBjieHHH hoa achctbhcm 3jieicrpoMarHHTHbix chji hjih 3a cner MexaHHHecKoro 
pacraKeHH» bo BpCMA HaHecemw cjioa hjih nocjie ero HaHeceHtis. KpoMe aroro bosmo^cho 
Hcnojib30BaHHe 4 )aroaim30T P onHOro Marepnajia, kotopmh no3BOJiner nojiy^arb 
aHH3orponHbie njiemcH c onpeAeJieHHWMH pa3HOcrbio ounnecKoro xoAa h HanpaBJieHHeM 
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ocefi 3JuiHncoHAa abohhoid JiyHenpeJiOMJieinra nyreM (J)OTonojniMepH3aixHH MaTepnajia 
imeHKH nojmprooBaHHbiM CBeroM [liar. P<D Jfe 2,013,794 (1994)]. 

B orpa^caTejibHOM Bapnairre 3KK HHAHxaropa c cyneprBHcr-HeMarHKOM MOiyr 
narpe6oBaTboi «Ba flonojiHHTejibm>ix ormreecKH aHH3orponm>ix cjioh, pacnojio^ceHHBix Ha 
o6eHx imacTHHax Meacay nojiaproaTopaMH. Ohh MOiyr 6brn> HaHecem>i HenocpeacTBeHHO Ha 
nojmpH3yioiime noKpwnDi mm Ha cjioh, HaHeceHHbie Ha hhx. 

HcnojiKjyji Mero#bi (J)OTOJiHTorpa4)HH hjih nenaTHyio TexHHKy HaHeceraw KpacnreiieH h 
npHMCHHH KpacHTejiH pa3Hux UBeroB moxho nojiynim> noxwpicyiomHH cjioh, Koropbiii 
HMeer o6jiacra c pa3JimHOH oxpacieoit, *rro pacrnHpaer HH(f)opMaimoHHbie h aproHOMireecKHe 

BG3M05KHOCTH HHJTHKaTOpa. 

Cbohctbo nepeKjnoHarejis UBera npH/jaer 5KK flneiiKe h HaHeceHHe Ha OAHy H3 anacTMH 
nil HeirrpajibHoro ceporo usera, a Ha apyryio - j&yx UTi 51 h 56 (cjmr. 26) HenocpeacTBeHHo 
omo Ha apyroe hjih nepe3 pa3flejraiomHH hx HenoraomaiomHH cjioh 11. Ilpn 3tom im 51 h 
56 HMeiOT pa3HWH ubct h B3aHMHO nepneHAHKyjrapHoe HanpaBjienne ocefi nojrapH3anHH . 

Pacnojio^ceHHe nojwpmyionmx 3jicmchtob BHyrpH mtman no3BOJwer peajiH30Ban> h 
UBeraoH BapnaHT MarpHHHoro 3KK HHAHfcaropa (4>ht. 27). B oahom h3 BapHairroB IEI 
HaHocHTCH Henocpe/jCTBeHHo Ha rjBerHyio Marpmry 57, Karopaa pacnojio^cena Ha MaTpnrje 
npcopaHHMx aneirrpoAOB 47 hjih Ha iioacjioh 49. 

LtBeraaH Marpnrja huh pacyHOK MOiyr 6wTb rororoBJieHbi nyreM Hara>uieHH5i Hepe3 
4>OTope3HCTHBHyio MacKy c ceneKTHBHMM npoKpaniHBaHHeM cno* nojmMepa 
cooTBCTCTByionpiM KpacHTejieM huh HaHeceHHeM cjioh KpacirrejiH mctoaom Tpa$aperHOH 
nenanra hjih ApyrHMH cnocoGaMH neHarra. Ohcbhaho, tto pacnojioxceHne nojiaproarropa h 
OBerBOH- MarpHipj othochtcjibho jspyr apyra He npHHUHrmajibHO h onpeAejraercH 
TexHOJiorHHecKHMH <J)aKropaMH HaHeceims cjioee. 

IIpHHipni aeHCTBHH 3KK HHAHKaropa c nojiaproyionrHMH 3jieMeHraMH, pacnonoaceHHWMH 
BHyrpn HHeHKH paccMorpHM Ha npHMepe nponycicaiomero BapnaHra JKK HHjTFncaTopa Ha 
ocHOBe 3axpy^eHHoro Ha 90° HeMannca ((jwr.22). HenojraprooBaHHbiH cbctoboh noroK naoaer 
Ha HHflHKarop co cropoirw nepBofi ruiacraHbi. ELocjie npoxoxcaemiH nepe3 nojyioxcKy 44, 
npo3paHHJbiH 3JieicrpoA 46 h BupaBHHBaronniH noacnoM 48 cser nojrapH3yerca npn 
npoxo^cAeHHH Hepe3 nojwproyiomee noKpurae 50. Ecjth HanpaxceHHe Ha 3Jieicrpoaax 
orcyrcTByer, nojiHprooBaHHMft cser npoxoAHT Hepe3 cjioh xchakofo Kpncrajma 52, 
noBopanHBaa cbok> hjiockoctb nojurpjeanHH Ha 90°, h npoxoAHT 6e3 ocjiaGjieHHa Hepe3 
BTopoH nojixpH3yiomHH cjioh 51, no^cjioH 49, npospaHHbig 3JieKipoA 47 h njiacrHHy 45. IlpH 
3tom o6jiacn> 3jieicrpoAOB Gy^er Burju^erb cbctjioh. IlpH noflane HanpH^ceiow Ha 3JieiapoAi>i 
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hoa fleficTBHeM 3jieicipHHecKoro nojra 3aKpyHeHHaa 4 K) P Ma HeMannca nepexoAHT b 
roMeoTpoimyK), b KoropoH onnraecKafl ocb HeMaraica opHeHrapyerai nepneHAHKyjmpHO 
njiocKocrrH njiacrHH 44 h 45, h oh nepecraer Bpamarb njiocKocn> nojixpraarpiH npoxoAamero 
nepe3 Hero cBera. 3ro 03HaHaer, hto npH npoxo^emoi cBerra nepe3 cjioh HeMarraxa 3a^aHHoe 
noiwpH3aTopoM 50 HanpaBJieHHe iuiockocth nojiaproainiH csera He roMeHHTca h 6yAer Ha 
BHxo^e H3 HeMarraxa 52 nepneHflHKyjwpHO HanpaBjieHHK) nojwpioaixHH Broporo 
nojwpH3aropa 51. IIpH npoxoxAeHHH CBera nepe3 nojinproarop 5T CBex norjiomaeroi h ara 
o6jiacrb 6yaer Ha npocBer BwrjWAerb tcmhoh. B Tex o6jiacrax HHAHicaropa, r^e Her 
aneicrpoflOB, Bcer^a coxpaHaerc* 3aKpyHemiafl (|>opMa HeMarHKa h 3th o6jiacra Bwrjumsrr 
BceiT^a CBerjiMMH. 

Tax xaK npH cnrpa»ceHHH csera HanpaBJieHHe idiocko nojiapH3osaHHon> CBera He 
H3MeHaerc^, b orpaxearreiiBHOM mne HHjmKaropoB npHHimn achctbhh coxpaHHenrca t3khm ace. 
Panama 3aKjnoHaercH tojibko b tom, to> cser He npoxoAHT nepe3 noAJioxcicy 45, a Hepe3 Bee 
ocraBinHecH 3jieMeHTbi npoxoAHT ABa pa3a. 

B cjiynae JKK HHAmcaropa Ha ocHOBe cyneprBHCT HeMarmea (4>ht.25) CBer, iuiocko 
noJMpmoBaHHUH nepBMM nojwproaropoM 50, npoxoAHT nepe3 chjibho 3aKpy*ieHHMH HeMannc 
h npeo6pa3yeroi b ajunnmraecKH nojiaprooBaHHMH. Ilpn 3tom oh npHo6peraer 
onpe^eneHHyio OKpacny H3-3a 3asHCHMOcra oimnecKOH pa3HHE(fei xoAa or ahhhli bojihw. 
OirrnsecKH amocrrponHMH cjioh KOMneHCHpyer oKpacicy npoxoAamero nepe3 Hero csera Tan, 
tto Ha Bwxofle m otchkh oh craHOBirrcH HeoKpameHHMM hjih Hao6opor - no3BOJi*er 
nojiyHHTb HyxcHyio OKpacxy 3a cner coarsercTByiomeH hcxoahoh opneHramiH ocefi 1111 
OTHocHrejibHo jspyr Apyra h aHEBOTpormoro cjioa h tojhahhw aHH30Tpomioro cjioa. IIpH 
noAane HanpHHceHHH Ha ajiemrpoAHLie ajieMenra xchakhh KpHcrajui npeo6pa3yercg H3 
3aKpyneHHoro coctohhhc b oahoochoc h nepecraer Bpamaxb iuiockocti> nojrapioaimH csera. 
IIoaroMy cser npoxoAHT nepe3 Hero 6e3 roMeHemiH HanpaBjieHna iuiockocth nojuipraaitHH. 
IlpH npoxo^eHHH nepe3 aHH30Tpomn>iH cjioh cser npHo6peraer KpyroByio hjih 
ajumnranecKyio nojrapiGaiiHK) h nocne BbixoAa nepe3 BTopofi nojwpH3yiomHH cjioh Hueer 
OKpacxy, AonojiHHTejn>Hyio k OKpacxe b HeBKjnoHemioM coctoahhh. 

flefiCTBHe nepeKJHOHarejw csera noacHaercH Ha <J)ht. 26. Ilocne npoxo^memiH qepe3 
nepsbiH nojinpioyiomHH cjioh 50 cser b Hes kjuohchhom pe^cHMe npoxoAHT nepe3 HeMarnx c 
noBoporoM iuiockocth nojrapraauHH Ha 90° h npoxoAHT nojispmyionpiH cjioh 56, ocb 
Koroporo opHeHTHposaHa nepneHAHKyjiapHo och nepsoro nojmproyiomero noKpMTHH 50 h 
norjiomaercH BropwM cjioeM AHxpomHoro nojinprnaropa 51, HanpaBJieHHe och nojiaproauHH 
Koroporo nepneHAHKyjurpHo och cjioa 56. IlpH bkjuohchhh hhchkh HanpaBJieHHe iuiockocth 
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nojiaproaiuni CBera npu npoxoxcaemra nepe3 JKK He JDMeHaerc* m cbct norjiomaerca 
AHxpoHHHbiM nojMpH3aropoM 56 h oicpaiiiHBaeTCH b flpyroH jjbct. 

B cjiynae MarpHHHoro OBerHoro DKKH 3JieMeHTa (4>ht. 27) cbct npoxoflHT npn 
HeBKjnoHeHHOM 3JieMeirre nepe3 nojinproaTop 50, nepe3 DKK, nepe3 BTopofi HeinpajitHWH 
nojwproarop 51 h ceneierHBHO noraomaerca KpacHTejieM 57. 3neMeHT npH otom BbinumHT 

OKpaiUCHHBIM B COOTB€TCTByK>IimH I|BCT. IIpH BKJUO^eHHH 3JieMCHTa CBCT nOJWpmyCTOI 

nojwpH3arropoM 50, npoxoOTT 6e3 noBopara iuiockocth nojuiproamm Hepes cjioh 3KK h 
6noKnpyercs nojxsproaropoM 5 1 . B peayjiKrare 3tot aneMem- Bwrjumm* tcmhmm. 

Ilo KpauHen Mepe ooto nojiaproyiomee noKpbrrae, ncnojn>3yeMoe b jho6oh w 
npHBefleHHwx Ha (J>hi\ 22 - 27 KOHcrpyiamH JKK HmuncaropoB, moxcct 6i>m> BunojmeHo b 
BH^e nojwproaTopa HHrep^epempiOHHoro noia. 

B KOHcrpyKqHHx npocBCTHbix 5KK HmuixaxopoB, npeonojraraiomHx pa3MemeHHe 
nojispH3aropoB Ha HapyxcHOH noBepxHOcra npmpaHHbix ruiacroH 44 h 45 (<j>Hr. 22, 23, 25 - 
27), B03M03KHO HcnojiKJOBaHne no KpaifrieH Mepe oflHoro nojiapssaTopa, Koroptrii 
npeo6pa3yer 6ojiee 50% nagaioniero Ha Hero HenojraprooBaHHoro csera b cbct oahoh 
jfflHeMHofi nojiHpH3aimH. 

Tokum o6pa30M y HcnojiB30BaHHe BwcoK03(J)(J)eKTHBHOTX> no jrapH3 aropa, coflep^camero no 
KpafiHefi Mepe oahh AByjryHenpejiOMJDnoiiiHH aHH3orpoimo noniomaioinHH cjioh, HMeionrHfi 
no KpaHHefi Mepe o#hh noKa3arejn> npejioMneHua, B03pacraK>mHH npn yBejnraeHHH ajihhij 
bojihw nojiapmyeMoro CBera, nosBonaer H3roraBjiHBam> ksk ubcthoh, Tax h mohoxpomhwm 
3KKH 3JieMeHT, pa3HOBH#HocrH Koroporo He orpaHHTOBaKrrcH nepeHHCJieHHWMH Bume 
BapMajBrraMH, Koroptra OTJiHHaercfl noBbnneHHOH apKocrwo, itBerroBofi HacwmeHHOcra, 
xopomHMH yrjioBMMH xapaKTepHcnncaMH h orcyrcTBHeM TeHeiL 
OfijiacTb npHMeneHHfl H3o6peTenHsi: 

3aHBjMeMMH nojiHproarrop mo^cct 6mtb Hcnojn>30BaH b ocBermrejn>HOH annaparype, 
orrrHHecKHx MOAyjBrropax, MarpHHHMx cncreMax cbctoboh mo^jihijhh, ajih 3amHTbi ueimbix 

BHAOB 6yMaTM, TOBapHWX 3HaKOB, B npOH3BO£CTBe nojwpH3auHOHHbix uneHOK, CTCKOJI, B TOM 
HHCJie JiaMHHHpOBaHHMX flJM aBTOMo6nJII>HOH npOMMnmeHHOCTH, CTpOHTeJCbCTBa, 

apxHreicrypM, peKJiaMe, a TaioKe jyra npoH3BOflcrBa TosapoB nrapoKoro noTpefrnemra *rana 

3amHTHHX OHKOB, iqHTKOB. 

3a«BJIHeMWfi ^CHOTOKpHCTaJUIHHeCKHTH HHOTKaTOpHUH 3JieMeHT M03KCT 6fcTTb HCDOJIKJOBaH 

b cpencTBax HHAHKarropHOH tcxhhkh paamrmoro Ha3HaneHHA, HanpHMep, b itjiockhx 
xcmucoKpHCTajuiHHecKHx KHcnjienx, b tom tocjic npoexuHOHHoro rana. 
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ITEPEHEHb 

CCMJIOHHHX 0603BaHeHHH H HEHMCHOBaHHH 3JieMeHTOB K pHCyHKaM 

1 - AByjiyHeEq>ejiOMJiHiomHH cjioh 

2; 29 - nHHeHHo-nojwpH30BaHHafl b iuiockocth pHcyinca KOMnoHema naoaiomero csera 

3; 4; 12- JiHHeHHO-nojuproosaHHaa b idiockocth pncyHKa KOMnoHeirra orpasKeHHoro CBera 

5 - jraHeHHonoJiapH30BaHHaa nqraeHjjHKyjiHpHO iuiockocth pncyHKa KOMnoHenra naoaiomero CBera 

6; 7- JiHHeHHonojiflpH30BaHHaH nepneHAHKyjinpHO iuiockocth pncyHKa KOMnoH&rra crrpajKeHHoro 

csera 

8; 9; 10 - rpafynsKR 3aBHCHMocTH noKaaarejra npejioMjieHHa otjuihhh bojthu csera 
11; 30; 31; 32 - HSorpoimbiH cjioh 

14; 41 - HenojraprooBaHHHH Jiyi (rtajxaroinnn hjih nrx>xojjjmjHH) 
15 - JIHH3U H3 AByjiyHenpejiOMjMioiixero Marepnajia 

16; 33 - ycjiOBHoe o6o3Ha T ieHne onrHHecKOH och ^ByjiynenpejiOMjiHioiixero cnoa 

17; 13; 20; 36 - JimeHHO-nojiapH30BaHHaa nepneHJOHKyjiapHO iuiockocth pncyHKa KOMnoHeHTa 

npoxojxxmero csera 

18; 23; 22 - JiHHeHHO-nojMpH30BaHHaa s iuiockocth pncyHKa KOMnoHorra npoxomamero csera 
19; 21 - cexnHH nojryBOJiHOBux $a303ajjep3tHBaioiiiHx hjeicthhok 
24 - aMnjinTyAHax 30HHaa miacmHKa 

25; 26 - ceKHHH HeTBeprbsojiHOBOH 4>a303ajJ3epQKHBaK)nxeH miacTHHKH 

27; 28 — UHpKyjiflpH0-najiHpH30BaHnzfH cser npoxoAHmnn 

34; 35 - pejn>e4>Haa rpaHnna JjrojieKTpHHecKHx cjioes 4&3oboh 30hhoh nnacrnHKn 

37 - MeTajuimecKoe 3epKano 

38 - jmH3bi H3 H3orponHoro Marepnajia 

39 - anon xojiecTepHHecKoro }KK 

40 - nnpKyjiflpHO nojMpH30saHHMH cser orpaaceHHtiH 

42 - nojiaproyiomee cpoacTBO juia. paawejieHHH HenarwpiDOBaHHoro csera Ha npoxcawmyio h 
orpaaceHHyio JiHHeHHO-nojwpH30BaHHMe cocTaBjwiomHe (ojraocjioHHoe hjih MHorocjioHHoe) 

43 - MHKpOHpH3MU 

44; 45 - creHKH ^CK-hhchkh (hoajioxckh) 

46; 47 - ajiexTpow b )KK-jJHeHKe 

48: 49 - H30jmpyiomHe mieHKH b )KKH 

50; 51: 56 - ^nxpoHHHHH nojiapH3arop b )KK-jiHeHKe 

52 - cjioh HeMaTHHecKoro )KK s HKKssnesKt 

53: 54 - opneHTHpyKHUHH cjioh b 3KK-HHenKe 

55 - orpaxaiomHH cjioh b )KK-s*ieHKe 

57 - nserHaa MaTpnna b )KKM 
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OOPMYJIA H30BPETEHHH 



PCT/RU98/00415 



1. IlajisipmaTop, BKjnoHaiomHH no KpaHHeii Mepe ooth OTyjyronpenoMJiaiomHH cjioh, 
OTjmqaiomHHca tcm, to> no KpaHHeii Mepe ooth OTyjiyroipeiiOMJiHwmHH cjioh numeral 
aHH30TponHO noraomaiomHM h HMeer no KpaHHeii Mepe ooth noKa3arem> npenoMneHM, 
BcopacraiomHH npn yBejimeHHH othhh bojihm nojDipKjyeMoro csera. 

2. nannpH3arrop no n.l, cmnraiomHHCH tcm, hto no KpaHHeii Mepe ooth 
AByjiynenpejiOMjMionmH aHJcorpoimo norjiomaiomHH cjioh HMeer no KpafineH Mepe ooth 
noKa3arem> npenoMJieimH, npHMo nponopimoHanbHbig wamc bojihm nojwproyeMoro CBera. 

3. nojinpioaTop no n.l, crniHHaionxHHCH reM, <rro no KpaHHeii Mepe ooth 
OTyJiyHenpeuoMJMiomHH aHH3orponHO norjiomaioimm cjioh HMeer iDjnuHHy, npn Koropofi 
peajiH3yerca Hmqj^epeHUHOHHMH 3KcrpeMyM Ha Bwxoae nojinproaropa no KpaHHeii Mepe 
oth ootoh jiHHeHHo-noji9pH3OBaHH0H KOMnoHeHTbi CBera. 

4. nojiHpH3aTop no n.3, orjiHHaionmHCH tcm, hto TOJnmnia no KpaHHeii Mepe oototo 
OTyJiynenpenoMJiHiomero aHH3orpoiiHO noraomaiomero cjioh yaoBjierBopner ycjioBKio 
nonyneHHH Ha bmxow nojrapmaropa Hmep<|>epeimHOHHoro MHHHMyMa nnx ootoh mmeKRo 
nojwpH30BaHm>H KOMnoHenrbi CBera h HHrep4>epeHimoHHoro MaKCHMyMa nm ^pyrofi 
oproroHajibHOH HHHeHHO-nojwprooBaHHOH KOMnoHeHTbi CBera. 

5. nojispmarrop no n.1, omHHaiomHHCH reM, hto aonojnnrrejibHo coaepaorr no KpaHHeii 
Mepe ooth oirraHecKH raorpoirauH cjioh, noKa3arejn> npejioMJieHHH Koroporo coBnaaaer hjih 
MancHMajiBHO 6jih30k c oothm H3 noKa3arejieH OTyJiynenpejioMJiHiomero cjioh. 

6. naanpH3arrop no n.1, ornmaiomHHCH TeM, mo sonojmnTejibHo coaepaorr no KpaHHeii 
Mepe ooth OTyny^enpenoMjraioniHH cjioh, ooth noKa3arem> npejioMJieHHH Koroporo 
coBnaaaer hjih MaKCHMajn>Ho 6jih3ok c oothm H3 noicajanrejieH AByjiynenpejiOMJiHiomero 
aHTOorrponro noraomaiomero cjioh, a Bropwe noKa3areroi npenoMneraw 
OTyjiynenpenoMJiHioniero cjioh h OTyjiynenpejioMJwiomero amcorponHo noraomaiomero 

CJIOH OTJIHHaiOTCH M&KJiy C06OH. 

7. nansipmarrop no n.l, orjiHHaiomHHCH TeM, mo no KpaHHeii Mepe ooth 
AByjiynenpenoMjiHiomHH aHH30TponHo noriromaioinHH cjioh coflepacirr no KpaifHeA Mepe ma 
4)parMeHra npoH3BOjn>HOH <{>opMM, Koropwe orHmarorca ubctom h/hjih HanpanjieHHeM och 

nOJIHpH3aiIHH. 

8. IIojisipH3aTop no n.7, oTjurauomHiicH tcm, hto flonojmnrrejiMio coaepacHT no KpairaeH 
Mepe ooth HByjiynenpenoMJiHiomHH aHrooTpoimo noraomaiomHii cjioh, KoropuH coflepaorr 
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no KpaimeH Mepe OTa ^paraem* npoH3BOJibHOH 4k>pmm, onimaiomHxca ubctom h/hjih 
HanpaajieHHeM och nojwproauHH. 

9. naraproaxop no n.8, OTjniHaiomHHCH tcm, hto m&kjt/ OTyjiyHenpejiOMJunonuiMH 
aHH3orponHo noraomaionmMH cjkmmh flonojunrrenbHo coflepaorr cjioh h3 npo3panHMx 
6ecuBCTHbix huh OKpameHHux MarepnanoB. 

10. IlojHipmaTop no n.1, oxnHHaiomHHca tcm, hto aonojiHHTejibHo conepaorr 

OpHeHTHpyiOmHH CJIOH, KOTOpWH C(|)OpMHpOBaH H3 HeOprSHHHeCKHX MarepHaJIOB H/HJIH H3 
pa3JIHHHMX nOJIHMCpHMX MarepHaJIOB. 

11. HojtflpR3aTop no n.1, OTjmnaiomHHCH tcm, *nt> aoncurairrejiLHO coaepxirr 
CBerroorpa^KaiomHH cjioh. 

12. najiflpH3arop no all, OTJnmaionmHCH tcm, hto CBeroorpaacaiomHH cjioh bmiojihch 
MerajuiHHecKHM . 

13. nannpH3arop no n.1, orjimaiomHHca tcm, tto no KpafiHefi Mepe oahh 
OTyjiyHenpenoMjMiomHH amooTponHo norjiomaionmH cjioh oJwpMHpOBaH Ha noBepxHocra 

nOflJIOJKKH. 

14. nojiapioarrop no n.13, cmimaiomHHCH tcm, hto b KaHecrae nowioaocH coaepaorr 
OTyjiynenpejiOMjiHiomyio nnacnmy hjih nncHKy, npnneM KpafiHefi Mepe ooth 
ffBynyrcnpenoMJiaiomHH anrooTponHO noraomaiomHH cjioh c$opMHpoBaH noa yrnoM 45° k 

OCHOBHOH OITTHHeCKOH OCH yK33aHHOH miaCTHHbl HJIH IIJieHKH. 

15. nojispraaTop, BKjnonaiomHH: 

- nojwpioyiomee cpeflCTBo ajdi pa3flejieHHH MHoaeecrBa HenojwprooBaHHtix cbctobux 
nyHKOB, cocraBjiHiomHx najiaiomHH Ha nojwpioaTop cser, Ha Taicoe me MHoacecroo 

OAHHaKOBBDC nap pa3JIHHHWM 06pa30M nOJIflpH30BaHHLDC CBeTOBMX ItyHKOB H 

- cpe«cTBo jyw h3mchothh nomproamni no KpaibieH Mepe ozmoro MHoacecTsa ojEmaicoBo 
nojiaprooBaHHUx cbctobwx nyncoB, bxootiuhx b cocraB Ha3BaHHoro MHOxcecrBa nap 
pa3JiHTOMM o6pa30M nojwpH30BaHHwx CBeroBMx nyHKOB, npmeM nojinproyiomee cpe^cTBo 
BwnojmeHO b BHfle (JxDKycHpyiomHx onnracKHx 3JieMeHTOB, oirnrcecKH coraacoBaHHux co 
cpeacxBOM una lOMeHeHHH nonaproamiH h coaepacaimix no KpafiHefi Mepe ooth 
OTyjiynenpejiOMjiHionxHH cjioh, rpaHHHaiUHH c no KpaHHefi Mepe oothm orrrmecKH 
roonpoimMM oioeM, ommmatoutnuca mew, vmo no KpaimeH Mepe ooth 
OTyjiynenpejiOMJMionmH cjioh HBjwerca aHH3orponHO noniomaiomHM h HMeer no KpaHHeii 
Mepe ooth noKa3arejn» npejioMjieHHH, B03pacraiomHH npn yBejiHHeHHH ajihhh bojmh 
nojwpH3yeMoro CBera, 
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16. najiHpmaTop no n.15, oraHHaromHHCH tcm, hto no KpaHHefi Mepe ooth 
OTyjiyronpenoMJWKmiHH aHroorpoiiHo noniomaiomHH cjiom BbmojmeH b BHae coBOKynHocra 

O&beMHWX HJIH 4>a30BbDC JIHH3. 

17. DojiflpmaTop no n.15, OTjiHHaiomHHCH tom, hto <J)OKycHpyK)mnH oimraecKHH aneMeirr 

BbmOJIHeH B BHfle 30HH0H njiaCTHHKH. 

18. nonsipmaTop no n.17, oroHHaiomHHca TeM, hto 30hhm njiacnmita BunojmeHa b BHae 
aMnranyOTOH 3ohhoh iuiacraHKH, Herowe 30hh Koropofi coaepadrr no KpaHHefi Mepe ooth 
OTynyHenpejioMJOTomHii aHH3orponHo noniomaiomHH cnofi, rpaHmanwH c no KpaHHefi Mepe 

OOTHM OOTHHeCKH IGOTpOIIHMM CJI0CM, a HCTCTHUe 30HM H3rOTOBJieHM H3 OITTHHeCKH 

H30TponHoro MarepHajia. 

19. noji»pH3aTop no n.17, ornHHaiomHHca TeM, hto 3ohhm iuiacrHHica BwnojmeHa b Bime 
4>a30BOH 30hhoh miacTHHKH, no KpaHHefi Mepe ooth noKa3arera> npenoMjieHHW Koropofi 
MeraercH b^ojib no KpaimeH Mepe ootoid ro HanpaBjieHHH no onpeflejieHHOMy 3aK0Hy, b tom 

HHCJie HeMOHOTOHHbIM o6pd30M. 

20. nojiflpmarrop no n.15, OTjuraaiomHHca TeM, hto cpeflcreo nun H3MeHeroi* nojwpicaimH 
co^ep^HT ceKUHOHHpOBaHHbiH npocBerawH AByjiynenpejioMjiHioiiuiH aHH3<nponHO 
noniomaiomHH cjioh, HMeomHH no KpaHHefi Mepe ooth noK33areju> npejiOMJiemw, 
BospacraiomHH npn yBejiHHeHHH othhm bojihbi noowproyeMoro csera. 

21. Ilaiuipmarrop no Jno6oMy m nyHKTOB 15-20, OTJiHHaiomHficH TeM, hto cpe^CTBO jut* 
H3MeHemw nojuipraauHH BbmojmeHo b BH^e ceiomoHHpoBaHHOH npocBemoH nojiyBOjmoBofi 
OTyjiynenpejioMjwiomeH ruiacrHHKH hjih cjioh c ceicmwMH, pacnojioaceHHWMH b (J>OKycax hhh 
BHe (j)OKycoB (|>OKycHpyiomHx ormiHecKHx ajieMenroB. 

22. narapmarrop no mo6oMy H3 nyHKTOB 15-20, oramaiomHficji tcm, hto cpeacTBO ana 
roMeHeHHH nojwproaiiHH BMnojmeHO b snae ceicmiOHHpoBaHHofi npocBeraofi 
OTyjiynenpejioMjwiomeH miacTHHKH c cckuhhmh b bhw HeTBejm>BOjmoBux iukicthhok, 
pacnojio^ceHHbiMH BHe <j>OKya>B (JwKycnpyiomHX oimiHecKHX 3jieMeim>B, h c ceiemwMH b 
BTOe nnacTHHOK, 3aaaiomHx pa3Hocn> (j>a3 Meamy o6mkhobchhhm h Heo6wKHOBeHHUM 
JiyqaMH, orjiHHaiomyioCT Ha n or pa3Hocra $a3, aaaaBaeMofi yica3aHHi>iMH cckiikhmh b Bme 

HeTBepTbBOJIHOBbDC nJiaCTHHOK, pacnOJIO^KeHHMMH B 4>OKycaX 4>OKyCHpyiOmHX OIITHHeCKHX 
3JieMeHTOB. 

23. DojisipH3aTop no mo6oMy H3 nymcroB 15-20, orjimaiomHHca tcm, hto cpeacreo aim 
H3MeKeHHH nojitfproamra BwnojraeHo b Bme ceioiHOHHpoBaHHoro npocBeraoro 
3anojiHMepH30BaHHoro njiaHapHoro cjioh awflKoro KpHcrajwa, HMeiomero TBHCTOByio 
crpyicrypy, c nosoporoM oimiHecKOH och Houucoro KpHcraitna b npeaenax tojiiuhhu 
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yKa3aHHoro cjioh Ha yroji 90° c cckuhxmh, pacnojiotfceHHMMH b 4>OKycax hjih bhc $OKycoB 
4>OKycHpyioinHx oirrmecKHX ajieMemDB. 

24. nojiflpmarrop no juo6oMy H3 nyHKTOB 15-20, OTJiHHaiomHHca TeM, hto cpeacrBo nnn 
H3MeHeHH5i nojwpraaimH BbmojraeHO b Bswe ceKUHOHHpOBaHHOH npocBerHOH axpoManiHHOH 
OTyJiynenpejiOMJiHiomeH miac mm j. 

25. IIojiflpH3aTop, BKjnonaiomHH cpencTBo ajra npeo6pa30BaHHH Bxoaamero 
HenojiHpH30BaHHoro cBerra bo mho^cctbo o/mHaKOBbix CBerosux nyHKOB, nojwproyiomee 
cpencTBO /uih pa^eneHHH HenojiHpH30BaHHiix cbctobux nyrooB Ha nojinprnoBaHHtie 
npoxojwnme h cnpaaceHHtie CBeroBue nynKH, HMeionuie pa3Hbie nojinproamtH h cpejicrBO 

H3MeHeHHH nojwproauHH h HanpaiuieHHH oTpaaceHHwx ot nojwproyiomero cpe^CTBa 
CBeroBbix nyHKOB, omjiuncuoufuu&i TeM, hto oh BbinojmeH b BHne no KpaHHeii Mepe oahoh 
njicHKH hjih njiacTHHbi, Ha Koropyio HaHeceHbi Ha3BaHHwe cpeflCTBa, npn 3tom 
nojwproyiomee cpeflCTBo coaepacirr no KpaHHeii Mepe oahh flByjiyMenpejioMJuuomHH 
amooTponHo nornomaiomHH cjioh, HMeiomHH no KpairaeH Mepe oahh noKa3arejn> 
npejiOMneHHH, BcopacraionmH npn yBejmHeHHH ahhhu bojihu nojinpioyeMoro caeTa, huh 
OTyjiyHenpejiOMJunonprii cjioh c nocroHHHUMH no mmmnie cjioh HanpasjieHHHMH 
onroHecKHx oceH hjih «ByjiyHeiipejiOMjwiomHH cjioh c HanpaBjieHHHMH oirrHHecKHx oceii, 
MeHHiomHMHCH no TOJimHHe cjioh no onpeaejieHHOMy 3axoHy. 

26. IIojinpH3arrop no n.25, ornH^aiomHHCH TeM, hto cpeacrBo jura JOMeHeroiH nojinproamm 
h HanpaBjieHHH orpaaceHHwx CBeroBbix nyHKOB coaep>KHT ceicuHOHHpoBaHHoe MerajumHecKoe 
3epKano. 

27. IIoji)ipH3aTop no jno6oMy H3 nymcroB 25-26, OTjmHaiomHHCH tcm, hto nojraproyiomee 
cpeflCTBO BKjnoHaer no KpaHHeii Mepe oahh AByjiynenpenoMjunomnH aHHSOTpoirao 
nornomaiomHH cjioh hjih OTyjiynenpejioMjiHioiuHH cjioh c iioctohhhumh no TOJimHHe ghoh 
HanpaBJieHHKMH orrmHecKHx oceii, a nepea ceiaiHOHHpOBaHHWM MerajuiHHecKHM 3epitajioM 
cojxep^KHT HeTBeprbBOjmoByio njnacrHmcy. 

28. IIojisipii3aTop no jno6oMy H3 nyracTOB 25-26, orjiHHaiomHHCH tcm, hto b KanecrBe no 
KpaHHeii Mepe oohoto OTyjiynenpejiOMJWiomero cjioh c HanpaBjieHHHMH oirrHHecKHx oceii, 
MeHHiomHMHCH no TOJimHHe cjioh no onpeaeneHHOMy 3axoHy, coAepxcHT no KpaifHeii Mepe 
oahh cjioh xojiecrepHHecKoro xtnoKoro KpHcrajuia. 

29. DojisipH3aTop no n.28, OTJuroaiomHHCH TeM, hto no KpaHHeii Mepe ojtkh cjioh 
xojiecrepHHecKoro xcHjocoro KpHcrajuia H3nm>BjieH H3 nojiHMepHoro xojiecrepHHecKoro 
muucoro KpncrajiJia. 
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30. nojiHpmaTop no il28, orjiHHaiomHHca tcm, hto no KpaimeH Mepe oahh cjioh 
xojiecrepHHecKoro jkhukofo KpHcrajma HMeer no TOJimrae rpaweHT mara xoiiecrepmecKOH 
crrapajiH h, b pe3yjn>Tare, cneKTpajn>Hyio nmpHHy nojxocu cejieKTHBHoro orpaaceHiw cBexa He 
MeHee 100 HaHOMerpoB. 

31. nojiflpmaTop no a28, orjimaiomHHCH tcm, hto coaepaorr no KpamieH Mepe TpH cjioh 
xojiecTepuHecKKx aawm KpHcrrajuiOB, HMeionmx nojiocw ceneicrHBHoro OTpa^erow CBera b 
rpex paajniRHux cneKipanbitbix anana30Hax. 

32* IlajisipmaTop no JHo6oMy H3 nymcroB 25-26, orJiHHaiomHHca tcm, hto cpettcroo oth 
npeo6pa30BaHHH Bxogxmero HenojinprooBaHHoro CBera BtmojmeHo b suae chctcmu 

MHKpOJIHH3 HJIH MHKpOnpH3M, (J)OKyCHpyiOmHX BHXOJiamHe H3 HHX CBeTOBWe rtyHKH BHyipb 

nojiHpH3aropa. 

33. DojisipiuaTop no n.32, OTjnreaiomHHCx tcm, hto CHcreMa MHKpojmro BbmoimeHa b Bime 
noji05Kirrejn>Hwx iuumEwpHHecKHx mhkpojihto, nojmocTbfo noicpMBaiomHx noBepxHocn> 
nojinpraarropa. 

34. nojisipiEurrop no n.26, orjmqaioniHHCH tcm, hto Ha nepBoii noBepxHOcra anemcH hjih 
anacTHHM oh coflepaarr CHcreMy mhkpojihh3 h ceKUHOHHpoBaHHoe MeranjimecKoe 3epKajio, 
onnfHecKH coBMenieHHoe c Ha3BaHHOH chctcmoh MHKpojmm, a Ha BTopoii noBepxHOcra 
mieHKH hjih njiacTHHu - no KpairaeH Mepe ooth cjioh xojiecrepmecKoro xchjucofo KpHcrajma. 

35. nannpiuaTop no n.26, OTjmHaiomHHCH tom, to> Ha nepBOH noBepxHocrn mieHKH hjih 
luiacnmu oh coaepacHT CHcreMy MHKpojmro, ceiomoHHpoBaHHoe MerajuinnecKoe 3epicajio, 

OimneCKH COBMem&iHOe C Ha3BaHHOH CHCTCMOH MHKPOJIHH3, H HeTBepTbBOJIHOByK) 

njiacTHHKy, a Ha BropoH noBepxHocrn oh cogepxofr no KpaHHen Mepe oahh 
OTyjiynenpejiOMJiHiomHH aHH30Tpoimo noraomaiomHH cjioh hjih AByjiyHenpenoMJiHiomHH 

CJIOH C nOCTOHHHblMH HO TOJHOHHe CJIOH HanpaBJieHHKMH OUTHHeCKHX OCefi. 

36. IIajisipH3arrop no n.26, orjiHHaiomHHCH tcm, hto Ha nepBoii noBepxHocrn njiemcH hjih 
njiacTHHbi oh coaepxtHT ceiomoHHpoBaHHoe MerajuiHHecKoe 3epicajio, a Ha Bropoii 
noBepxHocrn . mieHKH hjih iuiacTHHbi HaHecem>i nocjieaoBarejiBHo CHcrcMa mhkpojihh3, 
oimnecKH coBMemeHHas c cexmuiMH Menrajunrcecfcoro 3epKana, h no Kpaimen Mepe oahh 
cjioh xojiecrepHHecKoro xhhkoix) KpHcrajma. 

37. nojinpB3arrop no n.26, OTJiHHaiomHHCH tcm, hto Ha nepBoii noBepxHocrn iuiemcH hjih 
njiacTHHw oh coziepxcHT ceiaiHOHHpoBaHHoe MerajuiHHecKoe 3epxajio h HeTBepTbBojmoByio 
njiacTHracy, a Ha Bropoii noBepxHocrn iuichkh hjih njiacTHHbi HaHeceHw nocjieflOBarcjibHO 
CHcreMa MHKpojiHH3, oimrcecKH coBMememiaft c cefoiHHMH MerajmHHecKoro 3epicajia, h no 
KpaHHeii Mepe ooth flByjiynenpejioMJunoiuHH amcarponHO nonnomaioiitHH cjioh hjih 
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OTyjiynenpejioMJiHiomHH cjioh c iioctohhhmmh no TOjmmHe cjioji HanpaBJieHHXMH ormreecKHx 
ocefi. 

38. IlaiuipmaTop no il26, OTJimaiomHficH TeM, to> oh coaepaarr no KpaHHeH Mepe jpae 
jiaMHHHpoBaHKwe iuichkh hjih njiacTHHM, Ha BHenmefi noBepxHocm nepBOH iuichkh hjih 
nnacTHHM HaHeceHa nepBan cncreMa mhkpojihto, Ha BHyrpeHHeii noBepXHOc™ nepBOH mm 
Bropofi nnemcH hjih njiacTHHw HaneceHO ceiamoHHpoBaHHoe MerajumHecKoe 3epKajio, a Ha 
BHenraeH noBepxHocra Bropofi njieHKH hjih imacTHHu flonojiHHTCJiBHO HaHecemj Bropa* cho 
xeMa MHKpojiHH3, onTHHecKH coBMemeHHaa c ceKUHHMH MerajuiHHecKoro 3epKana h c nepBofi 
CHcreMOH MHKpojnnD, h no KpafiHefi Mepe oahh cjioh xojiecrepHHecKorc) OTijpcoro KpHcrajma. 

39. Oansiptnarrop no n.26, OTjnraaiomHficH TeM, tto oh coaepxorr no Kpairaefi Mepe ABe 
jTaMHHKpOBaHHue iuichkh hjih iuiacrHHw, na BHenraeH noBepxHOCTH nepBofi iuieHKH huh 
njiacnraw HaHeceHa nepBaa cncreMa mhkpojihto, Ha BHyrpeiraeH noBepxHOCTH, nepBofi hjih 
BTopoH iuieHKH hjih njiacTHHM HaHeceHbi cemiHOHHpOBaHHoe MerajuniHecKoe 3epKano h 
leTBepTbBOjmoBaH imacTHHKa, Ha BHenraeH noBepxHocrn BTopofi iuichkh hjih ruiacrHHu 
4onojiHHrejn>Ho HaHeceHbi Bropan cncreMa MHKpojmro, onraHecKH coBMemeHHan c cckuhhmh 
MerajuiHHecKoro 3epKana h c nepBofi chctcmoh mhkpojuod, h no KpaHHeH Mepe oahh 
OTyjiynenpejiOMJiHiomHH aHroorpoimo noniomaiomHH cjioh hjih AByjiyHenpejiOMJunoniHH 
cjioh c hoctohhhmmh no TOjmmHe cuo* HanpaaneHHSMH oimrcecKHx ocefi. 

40. DaMpinaxop no n.26, oTjmnaiomHHCH tcm, hto oh coflepxorr no KpaHHefi Mepe jjbc 
jiaMHHHpoBaHHMe anemcH hjih imacTHHLi, Ha BHenraeH noBepxHOCTH nepBofi iuichkh hjih 
njiacTHHw HaHecena cncreMa MHKponproM, Ha BHyrpeHHeii noBepxHOCTH nepBofi hjih Bropofi 
anemcH hjih miacTHHti naHeceHo ceKUHOHHpoBaHHoe MerajuraHecKoe aepKajio, oirrmecKH 
coBMemeHHoe c chctcmoh MHKponpraM, Ha BHenraefi noBepxHOCTH Bropofi iuichkh huh 
njiacTHHw HaneceH no KpaHHeii Mepe oohh cjioh xojiecrepinecKoro aoaoKoro KpHcrajuia. 

41. natMpmarrop no n.26, OTjiHHaiomHHCH TeM, «rro oh coaepacnr no Kpairaefi Mepe we 
jiaMHHHpoBaHHLie iuieHKH hjih iuiacTHHbi, Ha BHenraefi noBepxHocra nepsofi iuichkh hjih 
njiacTHHM HaHeceHa cncreMa MHKponpH3M, Ha BHyrpeHHeii noBepxHOCTH nepBofi iuichkh hjih 
imacTHHbi nocjiejioBareJibHO HaHeceHbi ceKUHOHHpoBaHHoe MerajumHecKoe 3epKajio, 
oirrmecKH coBMemeHHoe c chctcmoh MHKponpH3M, h HeTBepTbBojmoBaH imacTHHKa, Ha 

BHCUIHCH nOBepXHOCTH BTOpOH njICHKH HUH IIJiaCTHHbl HaHCCCH HO KpaHHeH Mepe OflHH 

OTy^ynenpejioMjiHioiuHfi aHH3orpoirao norjiomaionmii cjiofi hjih AByjiynenpenoMJixiomHH 

CJIOH C nOCTOHHHWMH HO TOJOKHHe CJIOJI HaiipaBJieHHflMH OTTTHHeCKHX OCefi. 

42. nojinpH3axop no jno6oMy H3 nymcroB 15-20, 25, 35, 37, 39,41, OTjmnaiomHHca TeM, hto 
no KpafiHefi Mepe ohhh AByjiynenpejioMJiHiomHH amaorpoirao nonnomaioiUHfi cjioh HMeer no 
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KpaimeH Mepe ojxhh noKa3arejn> npenoMJieHHH, npxMo nponopuHOHanbHbrii zuiHHe bojihu 
nojinproyeMoro cBera. 

43. IIojiHpmaTop no jno6oMy ra nymrroB 15-20, 25, 35, 37, 39,41, orjnnaiomHHCH TeM, tto 
no KpaifHefi Mepe ojxhh AByjiyHenpenoMJunonmH aHrooTpoimo norjiomaiomHH cjioh HMeer 
TOJimHHy, npH Koropofi peajncyerca HHTep^epemiHOHHMH BKcrpeMyM Ha Buxoae 
nojuiproaropa no KpaHHeH Mepe juw ootoh jiHHeHHO-nojwpH30BaHHOH KOMnoHeHTM csera 

44. IIojisipinaTop no n.43, OTJiHHaiomHHCH TeM, hto tojuuhhe no KpaHHeH Mepe oanoro 
OTynynenpejiOMjiinomero aHH3orponHO noraomaiomero cjioh yaoBjierBopHer ycjioBino 
nonyneHHH Ha Buxoae nojwproaropa HHTep<|)epeHimoHHoro MHHHMyMa am oahoh JiHHeirao- 
noji^pH30BaHHOH KOMnoHeHTbi CBera h HHTep4>epeHimoHHoro MaxcHMyMa nsw jjpyrofi 
oproiDHanbHOH JiHHeHHO-nojMpmoBaHHOH KOMnoHeHTbi CBera. 

45. IIojuipmaTop no Jiio6oMy H3 nymrroB 15-20, 27, 35, 37, 39, 41 crnnreajomHHOi TeM, tto 
noJwpH3yiomee cpeacTBO coaepacHT no KpaHHeH Mepe cjioh no KpaHHeH Mepe ojxhh m 
Koropwx AByjiyHenpejiOMjMiomHH amBOTponHO norjiomaiomHH cjioh, a flpyron cjioh 
onnroecKH kjotpoiihmh, noKa3areJib npejioMjiemw KOToporo coBnaoaer huh MaKCHMam>Ho 
6hh3ok c oahhm H3 noKa3arejieH jxByjiynenpejiOMJiHiomero cjioh. 

45. nojiflpmarop no jno6oMy H3 nymrroB 15-20, 27, 35, 37, 39, 41 othh^uoikhhch TeM, *no 
nojinproyiomee cpejxcrBO coaepxarr no KpaHHeH Mepe ABa AByjiyHenpenoMiDHonuix cjioh no 
KpaHHeH Mepe oohh H3 Koropwx HBjraerca aHmorpoiiHO norjiomaioniHM, owm noKa3arem> 
npenoMJieHHH Koroporo coBnaoaer huh MaKCHMajn>Ho 6jih30k c oohhm H3 noKa3areiieH 
AByjiyqenpejiOMjiHioinero cjioh, a Bropue noicasarejiH npenoMjiemiH OTyjiynenpejioMJiHiomero 
cjioh h ABynynenpejioMjiHiomero atnoorponHo noniomaiomero cjioh orjimaiOTCH Meacoy 
co6oh. 

46. DojiupmaTop no jno6oMy H3 nymcroB 1-20, 25-26, 35, 37, 39, 41, OTJiHHaiomHHCH TeM, 
hto no KpaHHeH Mepe oahh OTyjiynenpejioMJiHiomHH aHrooTpoimo norjiomaiomHH cjioh 
c4>opMHpoBaH: 

- H3 no KpaHHeH Mepe obhoh opramiHecKOH cojih oHxpoHtHoro aHHOHHoro KpacmrejiH o6inefi 
4>opMyjiM: pCpoMorai}-(X01Vf 4 ) n , rne XpoMoreH - xpOMO({>opHaH cncreMa KpacnrejiH; X = 
CO, SOi, OSO2, OPOfO-M*); M - RR'NH2; RR'R"NH; RR'R"R A N; RRTTRT npn: R, R\ K\ 
R A = CH3, CIC2H4, CzHsCsRy, C4H9, C6H5CH2, 3aMemeHHMH <J>eHHJi hjih rercpoapan; YH- 
(CH2-CH 2 Y) m -CH2CH2, Y = O hjih NH, m=0-5; N-anKHjmHpHZDiHHH KaraoH, N- 

aJIKHJDCHHOJIHHHH KaTHOH, N-aJIKHJIHMHAa30JIHHHH K3TTHOH, N-3JDCHJITHa30JIHHHH K3THOH H 

T.n.; n== 1-7; 
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- HJiH H3 no KpaHHefi Mepe ootoh hcchmmctphmhoh CMemaHHofi cojih xwxpoHHHoro 
aHHOHHoro KpacHxejiH c pa3HbiMH K3THOHaMH o6mefi (J)OpMyjIM: 
(M, + OX 9 -)b(M/aX v -(CH2> r Z-] c {XpoMoreH} [ZKCH 2 )p-XO M^r (-XO M^, W : 
XpoMoren - xpoMO<J>opHa5i cncreMa Kpaarrera; Z = SO2NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
p - 1 - 10; f = 0-9; g = 0-9; n = 0-9, m = 0-9, n + f = 1-10; m + g = 1-10; X, X> = CO, SO2, 
OSO2, PCKOTVT); M * Mi, M, Mi = H; HeopraHHHecKHH k3thoh nraa NH4, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co h T.n.; opraHHHecKHH kethoh rana RNH3, RRTSfH 2 ; RRTfNH; 
RRTl^N; RR*R"R*P rne R, R\ R M , R* = ajiraji hjih 3aMemeHHHH anran, nraa CH 3 , QdHU, 
HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, 3aMemeHHBiH <J)eHHji huh rerepoapHJi, YH-(CH2- 
CH2Y)k-CH2CH 2 -, Y = O huh NH, k=O-10; rerepoapoMamnecKHH k3thoh rana N- 

aJIKHJIIIHpHAHHHH, N-aJDCHJIXHHOJIHHHfl, N-ajHCHJIHMHfla30JIHHHH, N-aJIKHJITHa30JIHHHS HT.IL; 

- hjih H3 no KpaHHefi Mepe oonoro accounara AHxponnHoro aHHOHHoro KpacHTejw c 

IlOBepXHOCTHO-aKTHBHWM KaTHOHOM h/hJIH aM(J)OTepHMM nOBepXHOCTHO-aKTHBHMM 

BemecrBOM o6mefi $opMyjra: 

(M + OTC , -) to [M^OTCMCHjV^-Ie {XpoMoreH} [Z^CH 2 )p-XOTIAB], (XOTIAB)*, rae: 
XpoMorea - xpoMOijxjpHaa cncreMa KpacHTejw; Z = S0 2 NH, S02, CONH, CO, O, S, NH, CH 2 ; 
p= 1- 10;f=0-4;g = 0-9;n = 0-4,m = 0-9,n + f = l-4;m + g = 0-9;X,X' = CO, S&z, OSO2, 
PO(0"M*); M = H; HeopraHHHecKHH KaTHOHnraaNH^ Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 
h T.n.; opramreecKHH KarraoH rana RNH 3 , RR r NH 2 ; RR*R H NH; RRTTR^N; RR'RT^P rae R, 
R\ R", R* = ajiKHJi hjih 3aMemeHHbifi ajnaui, nraa CH3, CIC2H4, HOC^HU, C^ - CioH 2 i, 
C6H 5 CH 2 , 3aMemeHHMH (J^hhji hjih rerepoapHJi, YH-(CH 2 -CH 2 Y)k-CH 2 CH 2 - > Y = O hjih NH, 
k=0-10; rerqjoapoMarHHecKHH KarraoH nraa N-ajnounrapimHHHa, N-ajiKHJixHHOJiHHHfl, N- 
ajiKHJiHMHaa30jiHHH3i, N-anKHjrrHa30JiHHHH h T.n.; KTIAB*; DAB = KIIAB + , K > nAB\ 
AmIIAB, rae: KTIAB + h ICIIAB* - noBepxHOcrao-aKTHBHbie KamoHbi, AmTIAB - 
aMtjKrrepHoe noBepxHOCTHO-aKTHBHoe BemecrBo; 

- hjih H3 no KpaibieH Mepe ojmoro accounara flHxpoHHHoro KaraoHHoro Kpacnreiw c 

nOBepXHOCmO-aKTHBHUM aHHOHOM H/HJIH aM(|)OTepHWM nOBepXHOCTHO-aKTHBHUM BemecrBOM 

o6mefi (J)opMyjn>i: (M*0"X-)m [M^O"X , -(CH 2 ) p -Z-] c {XpoMoreH 4 } DAB me: XpoMoreH - 
xpoMo4>opHaH cHcreMa KpacHTejw; Z = SCbNH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1 - 10; 
g = 0 - 1; m = 0 -1; m + g = 1; X = CO, SCh, OSO2, PO(0"M + ); M - H; HeopraHHHecKHfi 
KarraoH nraa NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; opntHmecKHH KarraoH nraa 
RNH 3 , RR7MH2; RR T R"NH; RR'R"R*N; RRTTR*P rae R, R\ R\ R* = ajraui hjih 
3aMemeHHMfi amcnji, rana CH3, C1C 2 H4, HOC 2 H4, C 2 Hs - CioH 2 i, C6H5CH2, 3aMemeHHwfi 
(Jwhhji hjih rerepoapmi, YH-(CH 2 -CH 2 Y) k -CH 2 CH2, Y = O hjih NH, k=0-10; 
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rerepoapoMarHHecKHH ksthoh rana N-ajooiJiiiHpqKHHHx, N-ajncHjixHHOJiHHHa, N- 

aJIKHJIHMHUXa30JIHHHH, N-aHKHjmia30JIHHHH H T.n.; M1AB + (nOBepXHOCTHO aKTHBHWH KaTHOH); 

DAB = AIIAB*, AmTIAB, roe: AIIAB* - noBepXHocTHO-aKTHBHUH araoH, AmIIAB - 
aM(})OTepHoe noBepxHOCTHO-aKTHBHoe BemecrBo; 

- hjih M3 no KpaHHeii Mepe oototo accouHara OTxpomHoro KarraoHHoro Kpacjrrejw c 

nOBepXHOCTHO-aKTHBHWM aHHOHOM h/hJIH aM<j)OTepHMM nOBepXHOCTHO-aKTHBHMM BemecrBOM 

o6meii 4)opMyjiw: {XpoMoreH}-(Z~(CH 2 )p - X* RR'R" IIAB] n r*e: XpoMorra - 
xpoMo^opHaa CHCTCMa KpacHrera; Z = SCfeNH, SQ2, CONH, CO, O, S, NH, CH 2 ; p = 1-10; X 
= N, P; R, K\ R" = ajnoui hjih 3aMemeHHHH ajiran, rana CH 3 , CICjHU, HOC2H4, C&^C&y; 
UAB = AIIAB*, AmIIAB, rue: AIIAB" - noBepxHocrao aHTHBHwS aHHOH, AmIIAB - 
aM(J)crrepHoe noBepxHocnio-aKTHBHoe BemecrBo; n = 1-4; 

- hjih H3 no KpaHHen Mepe OAHoro HepacTsopHMoro b borc ahxpohhhofo Kpacurcjw h/hjih 
HHTMefrra, He coaep^Kamero HOHHoreHHbie hjih nmpo(|)HJn>Hbie ipynnw; 

- hjih H3 no KpaHHeii Mepe ojmoro rooKOMOJieKyjwpHoro TepMcnponHoro 
HavpcotqpHcrajiJiHHecKoro Bemecraa, npeflcraBJunomero co6oh flHxpoHHHbm KpacHTejib huh 
coAepacamHH b Kanecroe KOMooHeHiu xqgKOKpHcrajijiHqecKHH h/hjih 
HeacHwoKpHcrajumHecKHH ahxpohhhhh KpacHrejib, 3acreKJioBaHHoro xeM hjih hhmm 
ctoco6om, HanpHMep, nocneoyiomHM nocne HaHecemw cjioji OTBepameHHeM 
yjn>Tpa4)HOJieTOBbiM H3Jiy*ieHHeM; 

- hjih id no BcpaftHeH Mepe oahofo HeacHflKOKpHcrrajiJiHHecKoro nojmMepHoro MarepHajia c 
peryjrapyeMOH creneHwo rn^po^HJibHocrH, OKpameHHoro ahxpohthbim RpacnreneM h/hjih 
coeAHHeHHHMH nooa; 

- huh H3 no KpaHHeii Mepe oahoid nojniMepHoro TepMorponnoro mJAKOKpHcrajuiHHecKoro 
h/hjih HeacHjtKOKpHcrajixiHHecKoro BemeciBa, coflepacamero paciBopeHHue b Macce h/hjih 
XHMHHecKH CBH3aHHbie c nojiHMepHOH uem>K> flHxpoHHHbie KpacHTejnr, 

- hjih H3 no KpaHHeii Mepe ojmoro jmxpOHHHoro KpacnrejiH, cnoco6Horo k o6pa30BaHHio 
jraorpoiiHOH ^HjxKOKpHcrajuiHHecKOH 4)a3bi; 

- hjih H3 no KpaihieH Mepe ojmoro jmxpoHHHoro KpacHTejw nojiHMepiroro crpoemra; 

- hjih H3 no KpaHHeii Mepe ojmoro BO^opacrBopHMoro opraHHHecKoro KpacHTejw, cnocooHoro 
k o6pa30BaHHK> crra6Hjn>H0H jraorpoiiHOH xaqocoKpHcranjiHHecKOH 4>a3bi, o6mefi 4>opMyjiu: 
{XpoMoreH} (S0 3 M) m rae: XpoMoreH - xpoMOijxjpHaa CHcreMa KpacHTena; M - FT, 
HeopramnecKHH KaraoH; 

- hjih H3 hx cMeceii. 
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47. nansipiEiarrop no n.46, OTjonuuomHHCH reM, to) no KpaHHeii Mepe oahh otxpohhhuh 
KpacHTejit hjih ramueHT BuSpan H3 pwa Kpacurejieit ciioco6hmx k o6pa30BaHmo 
jiHorponHOH 5KHOTOKpHcrajuiHHecKOH 4>a3w mm H3 pxfla KpacHTejieii, cnoco6HMx k 
o6pa30BaHmo cra6Hjn>HOH jmorpoimoii jKHjEtOKpHcnuijiHHecKOH <j>a3bi; hjih H3 pwa 
jnoMHHeci^eHTHux KpacnTejieii; hjih hb miacca npsMbix KpacHrejiefi; huh m miacca skthbhux 
KpacHT&nen; huh H3 miacca khcjiothmx Kpaarrejieii; huh m pw cyjn><J)OKHCjioT 

nOJIHUHKJIHHeCKHX KpSCHTCHCHj HUH H3 pa3pW nOJmMCTHHOBMX, IQiaHHHOBHX, 

reMHimaHHHOBMX KpacHTejieii; hjih H3 pa3pjuta apHjncap6oHHeBHx KpacHrejien; huh m 
pa3p*na rerepomiKjiHHecKHx npoiBBOAHLix m- h TpnapHUMeraHOB, huh THOirapaHHHOBNx, 

IIHpOHHHOBWX, aKpHOTHOBWX, OKCa3HHOBBIX, TH33HHOBMX, KCaHTCHOBHX, a3HHOBbIX 

KpacnrejieH; hjih H3 paaa Ky6oBbix KpacHTejieii; hjih H3 pwa jmcnepcHbix Kpaarrejieii; hjih m 
pwa aHrpaxHHOHOBHx KpacHTejien; hjih H3 pjisa hhottohuhmx Kpaarrejieii; hjih id pxj& 
moho hjih nojma30coeoHHeHHH; hjih jg pw nepHHOHOBwx KpacHTejiefi; hjih H3 paaa 
nojiHUHKjnrqecKHx coezumeHHH; hjih H3 pjwa rerepouHKjiHHecKHx nporoBOflHwx ampoHa; hjih 
H3 p*ma MerrajuiOKOMmieKCHwx coejmHeHHH; hjih kj pjma apoMarmecKHx rerepoiunejiHHecKHx 
coe^HHeHHH huh H3 hx CMecefi. 

48. IIojuipmaTop no jno6oMy H3 nymcroB 1-20, 25-26, 35, 37, 39, 41, orjiHHaiomHHCH tcm, 
to) no KpaHHeii Mepe oohh OTyjiyHenpejioMJwiomHH aHHSOTponeo noniomaiomHH cjioh 
flonojimrrejibHO coflepaorr Mojm^HKarop, b KanecrBe Koroporo HcnojHayioT rHflpo(|)Hjn>HLje 
hjih rn^po(})o6Hwe nojiHMepbi paajiHHHoro nma, BKjnoiaa ramKOKpHcrajuiHHecKHe, 
KpeMHHHopraHHnecKHe; h/hjih nnacrH^HKaropw h jiaKH, bkjuohm KpeMHHHopraHHMecKHe, 
h/hjih HeHOHoramBie noBepxHocTHo-aKTHBHbie BemecrBa. 

49. ^CHiiKOKpHcrajuiHiecicHH mmmcaTopHbiH ajieMesT, coaepacanpaii cjioh xomKoro 
KpHcxanjia, pa3MemeHHMH Msxjjy nepBoii h Bropofi iuiacrHHaMH no Kpaibieii Mepe Ha oahoh 
H3 Koropux pacnojio^cemj 3JieKTpo#w h nojinprnarop, orjmnaiomHHCH tcm, hto no KpaHHeii 
Mepe omm nojiflproarop cojiep^KHT no KpaHHeii Mepe ooth OTyjiyHenpejioMJiaiomHii 
aHH30TponHO noniomaiomHH cjioh, HMeiouuiH no KpaHHeii Mepe ojjhh noica3aTeju> 
npenoMjieHHfl, B03pacTaiomHH npn yBejiHHemiH junmbi bojihbi nojwpioyeMoro csera. 

50. SCHAKOKpHCTaJlJIH^eCKHH HHAHICaTOpHblH 3JICMCHT HO n.49, OTJIHHaiOIUHHCa TCM, TO) 

no KpaHHeii Mepe ojxhh OByjiyHenpejiOMJunomHii aHH3orrponHO noniomaiomHH cjioh no 
KpaHHeii Mepe ojmoro nojinptoaropa bbotojihch b Bime 3JieMeHT0B, paanHHajoumxca 
BejraHHHOH (J)a30B0H 3anep?KKH h/hjih HaiipaBJieHHeM och nojrapioaiiHH. 
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51. ^KiuiKOKpHcrajiJiHHeciCHH HHaHKaTopHUH 3JieMeHT no n.49, oTmnaiomHHCfl tom, hto 
oahh nojwproarop coAepxorr no KpaibieH Mepe ABa AByjiyqenpejiOMJiHionuix aHH3orpoiiHo 
nornomaiomHx cjioeB pa3Horo usera c k&hmho nepneHAmcyjigpHbiM HanpaBjieHHeM ocefi 
nojwpicaimH, HaHeceHHHX oahh Ha Apyroii hjih Ha pa3AejisnomHH hx no KpaHHeii Mepe oahh 
npoMe^cyTOHHbiH cjioh, a Ha Apyroii nnacrnHe nojiaproarop coAepaorr no KpaibieH Mepe oahh 
AByjiyMenpenoMjiHiouuiH aHH30Tpoimo nonnomaiomHii cjioh ceporo UBera c HanpaBjieHHeM 
och nojwpH3aimH, coBnaaaiomHM c HanpaBjieHHeM och nojwproaijHH OAnoro m 
ABynynenpenoMjifliomHx amcorporiHo norjiomawnmx cjioeB Ha nepBoii nnacrHHe. 

52. KCiijiKOiCpHCTajiJiH^ecKHH BHOHKaropHbiii 3JieMeirr no jno6oMy m nyHKTOB 49-51, 
orjiHHaionmHCH tcm, tto Ha oahoh iuiacrHHe AonojiHHTejn>Ho coAep^HT AH<|>(}>y3HO orpa- 
xcaionwH cjioh, kotopmh XBSixercx OAHOBpeMemio ajieicrpoAOM, a no KpaibieH Mepe oahh my- 
jiyHenpejiOMjunomHH aHH3orponHo norjiomaiommi cjioh pacnojioaceH HenocpeACTBeHHO Ha 
cnpa^caiomeM cjioe hjih Ha juojieirrpmecKOM noAcnoe, HaHeceHHOM Ha orpaxcaiomHH cjioh. 

53. ^KHAKOKpHcrajuiHHecKHH hhjihk3tophi>ih 3jieMeuT no jno6oMy H3 nyHKTOB 49-51 , 
orjiHHaioniHHca xeM, to> no KpaibieH Mepe oahh AByjiynenpejioMJiHiomHH aHroorporoio 
noniomaiomHH cjioh no KpaibieH Mepe ojmoro nojiHpH3aropa HMeer no KpaHHeii Mepe oahh 
noica3aTejn> npejio mjichhh, npjiMO nponopimoHajibHbiH ajihhc bojihu nojixprayeMoro CBeia. 

54. ^CHUlKOKpHCTaJIJIHHeCKHH HHOHICaTOpHblH 3J1£M£HT HO JIK)60My H3 nyHKTOB 49-51, 

OTJiHHaiomHHca TeM, *m> no KpaimeH Mepe oahh AByjiynenpejiOMjwiomHH amooTpoimo 
norjiomaionorif cjioh no KpaibieH Mepe oahofo nojinpraa-ropa HMeer TOJiuiHHy, npn Koropoii 
peajiroyerca HHTep^epeHUHOHraafi 3KcrpeMyM Ha Buxoae nojinproaropa no KpaHHeii Mepe 
Alia oahoh jrHHeibio iiojuipHjOBaHHOH KOMnoHetfTbi cBera. 

55. ^ECHAKOKpHcraiiJiB^ecKHH mwHKaTopHbiii aneMemr no n.54, OTjiHHaioniHHca TeM, *m> 
TOjnuHHa no KpaibieH Mepe OAHoro AByjiynenpejioMJiaiomero aHH3orpomio norjiomaiomero 
cnoa no KpaftHeii Mepe OAHoro nojiaproaropa yAOBJierBopxer yaioBico nojiynemw Ha BbixoAe 
nojwproaTopa HHTep^epemiHOHHoro MHHHMyMa ajih oahoh jihhchho nojiHpH30BaHHOH 
KOMnoHeim>i CBera h Hffrep<J>epeHiiHOHHoro MaKCHMyMa win Apyroii oproroHajibHoii 
jiHHeHHO-nojwpicoBaHHOH KOMnoHeHTbi CBera. 

56. ^KHAKOKpHcrajuiHHecKHH HHAHKaTopHbiH ajieMeirr no n.54, OTjiHnaiomHHCH TeM, hto 
no KpaibieH Mepe oahh nojinproarop coAepatHT no KpaftHeii Mepe ABa cjioa no KpaHHeii Mepe 
oahh H3 Koroptix AByjiynenpejioMJunomHH aHH30TponHo noraomaiomHH cjioh, a Apyroii cnoii 
orrniHecKH raorpoiiHUH, noica3aTejii> npejioMjieinix Koroporo coBnagaer hjih m aKCHMam>Ho 
6jih30k c oahhm H3 nOKaaarejieii AByjiynenpejiOMjwioiHero cjioh. 
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57. 2Kiiaicoiq>BCTajiJiH^ecKHH HHAHieaTopHbiif 3JieMeirr no n.54, OTJimaiomHHCfl tcm, hto 
no KpaimeH Mepe oahh no/wproarop coAepxarr no KpaHHeH Mepe ABa paarinHKux 
AByjiynenpenoMJiHioumx cjioh, no KpaHHeH Mepe oahh H3 Koropux mmvrcx amBorponHo 
norjiomaiomHM, oahh noKa3arejn> npejiOMJieniM Koroporo coBnaAaer hjih MaKCHMam>HO 
6jih30k c oahhm H3 noKaaarejieii OTyjiynenpejioMjiaioniero cjioh, a Bropbie noKa3arcjiH 
npejiOMJieHHH AByjiynenpejiOMJiHiomero cjioh h AByjiynenpenoMJiHiomero aHH3orponHo 
nonnomaiomero cjioh ormrcaiOTGH MeacAy co6oh. 

58. ]KiviicoKpHCTajiJiH<iecicnH HHamcaTopHMH ajiCMetrr no it 54, OTjmnaioniHHCH tcm, hto 
nojwpH3arop AonojnnrrejibHo coAepxnr no KpaHHeH Mepe oahh cjioh no KpaHHeH Mepe 
nacTHMHo orpa^caiomHH cBer. 

59. ^KnAKOKpHcranjiHiecKHH HH^HKaTopHbiH ajieMem* no n.58, OTJMHaiomHHCH tcm, hto 
CBerooTpa^aiomHH cjioh BbmojiHeH MerajuranecKHM. 

60. %iAKOKpHCTajijiH<ieciaiH HuamcaTopHbiH 3JieivieHT, coAepacamHH cjioh acHAKoro 
KpHcrajuia, pa3MemeHHMH MeacAy nepBoii h btopoh njiacraHaMH, no KpaHHeit Mepe Ha oahoh 
H3 Koropux pacnojiomeHw aneicrpow h nojmpH3arop> OTJiHHaioiAHHCH tcm, hto no KpaHHeH 
Mepe oahh nojrapioarop coAepaorr 

- nojwpH3yiomee cpeflcrao pa3ACJieHHH MHoacecrsa HenojmpmosaHHBix cbctoblix nyrooB 
nauaiomero aa nojiHpH3arop cBera Ha TaKoe >Ke mhobccctbo OAHHaKOBBix nap paamriHUM 
o6pa30M noJiHpH30BaHHbix CBeroBwx nyHKOB, BunojiHeHHoe d BHAe (JtoKycHpyioiimx 
orrniqecKHx a&eMemoB, KaacAWH H3 Koropux coAepxorr m no KpaHHeH Mepe oahh 
OTyiiyHenpejiOMJiHiomHH aHroorpoimo noniomaiomHH cjioh, HMeionmn no KpaHHeH Mepe 
oahh noKa3aTejn> npenoMJieHHH, BospacnuoxmiH npn yBejmHeHHH auhhn boahu 
nojiHproyeMoro csera, rpaHHHanmH c no KpaHHeH Mepe oahhm oimrcecKH inorponHbiM 
cjioeM; npn stom yna3aHHoe nojuipH3yiomee cpeACTBO ommecKH corjiacoBaHo co cpeACTBOM 
ajw H3MeHeHHH nojiaproamiH no KpaHHeH Mepe oahoid MHoaceciBa OAHHaicoBO 
nojMpH30BaHHiix cbctobwx nyHKOB, BxoA^mHx b cocraB yica3aHHoro MHo^cecTBa nap 
pa3HHHHfciM o6pa30M nOJWpH30BaHHWX CBerOBfclX nyHKOB. 

61. jKHflK0KpHCT3JlJ]HHeCKHH HHAH K3T0 p H bIH 3JICMCHT no n.60,OTJIHHaiOIAHHCH TCM, HTO 

no KpafiHefi Mepe oahh AByjiyHenpenoMJunoniHH araBOTponHO norjiomaionmH cjioh 

BbfflOJIHeH B BHAe COBOKyimOCTH O&beMHMX HJIH 4>a30BbDC JIHH3. 

62. ^KHAKOKpHCTaJUlHHeCKHH HHAHKaTOpHMH 3J1CMCHT IIO n.60, OTJIHHaiOmHHCfl TCM, HTO 

4>OKycHpyK>mHH omHHecKHH 3JieMeHT BMnojmeH b BHAe 30hhoh ruiacroHm 

63. ^KHAKOKpHCTaJlJIHHeCKHH BHAHKaTOpHUH 3JieMeHT no n.62, OTJIHHaiOniHHCH TCM, HTO 

30HHax njiacTHHKa BbmojraeHa b BHAe aMiuiHTyAHOH 30hhoh iraacTHHKH, Hemue 30hw 
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KOTopofi conepxaT no KpaHHefi Mepe ojxhh OTyjiyHenpejioMJunonmH amoorpoirao 
norjiomaiomHH cjioh, rpaHHHamHH c no KpaHHefi Mepe oothm oirrHHecKH iootpouhmm 
cjioeM, a HenerHue 3ghm H3n>roBJienbi m oirrHHecKH morponHoro MarepHajia. 

64. ^KHAKOKpHcrajuiHHecKHH BHAHKaTopHbiii 3jieMeirr no n.62, ormnaronmHCff tcm, tto 
30hhm rmacTHHKa BwnojraeHa b bhac 4>a30B0H 30hhoh iuiacraHKH, no KpaibieH Mepe o#hh 
noKa3areju> npenoMjieHHH Koropoii Mercercx baojib no KpaibieH Mepe oworo ra 
HanpaBJieHHH no onpeaenemiOMy 3aKOHy, b tom HHOie hcmohotohrmm o6pa30M. 

65. ^CRaKOKpHrrajiJiH-iecKBH HHAmcaTopHbiii 3JieMeirr no n.60, aniHHaiomHficH tcm, to> 
cpeacrBo jxjix yoMmeasm nonapmauHH coaepaaiT ceKUHOHnpoBaHHwi npocBerauH 
AByjiyHenpenoMiiaiomHH aHroorponHo norjiomaiomHH cjioh, hmcioiuhh no KpaibieH Mepe 
owffl noKa3arrenb npejioMjiemw, BoapacraiomHH npH yBejiHHeHHH junrabi bohhu 
nojwproyeMoro CBera. 

66* ^KHZIKOICpHCTaJlJlHHeCKHH HHAHKATOpHblH 3JieMCHT no JIK)60My H3 nyHKTOB 60-65, 
OTJIHHaiOUmHCH TOM, HTO CpegCTBO WIR W3MCH&HH51 nOJIHpiGaUHH BbmOJIHeHO B BHfle 

ceKUHOHHpoBaHHOH npocBeTHOH nojiyBOjmoBofi OTyjiynenpeHOMJiHiomeH ruiacTHHKH hjih 

CJIOJI C CeKOHXMH, paCnOJI03KeHHMMH B <|>OKyCaX BHe ())OKyCOB (J)OKycHpyionxHx 

OHTHHeCKHX 3JI£MeHT0B. 

67. ^KfmKOKpHcrafijiHHeciCHH HH^HKaropHbiif 3JieMeirr no jno6oMy H3 nymcroB 60-65, 
orjiHHaiomHHCH tcm, to) cpeacreo ajih H3MeHeHH» norapicauHH BunojmeHO b BH^e 
ceKUHOHHpoBaHHOH npocBeiHOH aByjiyHenpejiOMjraiomeH njiacrHHKH c cckuhxmh b BHne 
HerBepTbBOjmoBux nuacTHHOK, pacnojioxceHHHMH BHe 4>OKycoB (Jx)KycHpyionmx oirraHecKHx 
3JieMeHTOB, h c ceKUHHMH b Btme iuiacTHHOK, 3aaaiomHx pa3HOCTb 4>a3 Meagxy 

06bUCH0BeHHbIM H Heo6bIKH0BeHHbIM JtyHaMH, OTJIHHaK>myK)CH HZ K CTT pa3HOCTH (J)a3, 

3aAasaeMOH yrasaHHMMH ceiamHMH b Bime HeTBepTbBOJiHOBMX ruiacrnHOK, pacnojioaeeHHMMH 
b 4>OKycax (J)OKycHpyiomHX oimiHecKHX 3jieMeHTOB. 

68. XCHiiKOKpHcrajiJiHqecKHH Him h k«ito p h biii 3JieMeirr no jno6oMy H3 nymcroB 60-65, 
OTjnnaiomHHCH tcm, to> cpeacrBO juw H3MeHemw nojwproauHH BbinojmeHo b Bnae 
ceKitHOHHpoBaHHoro npocseTHoro 3anojiHMepH30BaHHoro miaHapHoro cjioa acmocoro 
KpHcraJuia, HMeiomero TBHCTOByio crpyicrypy, c noBoporoM oimnecKofi och atumcoro 
KpHcrajuia b npenenax TOjmmHbi yica3aHHOTX> cjkmi Ha yroji 90° c ceicmraMH, 
pacnojio>KeHHMMH b 4>OKycax ara BHe (J>OKycoB ^OKycHpyiomnx oimiHecKHX 3JieMeirroB. 

69. IKHiliCOKpHCTanJIHHeCKHH HHAHKaTOpHblH 3J1CMCHT TO JIK)6oMy H3 nyHKTOB 60-65, 
OTJIHHaiOlUHHCfl TCM, TO> CpeflCTBO flJIH fDMeHCHHH nOJIHpH3aHHH BblTOJIHeHO B BHfle 

ceKUHOHHpoBaHHOH npocBeTHoii axpoMaTHHHOH flByjiynenpenoMjiHiomeH iuiacrnHbi. 
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70. XCHAKOICpHCraJlJIHieCICHH HHAHKaTOpHblH 3JieMCHT, COAq>»CamHH CJIOH 5KHJXKOrO 

KpHcrajuia, pa3MemeHHUH MeatAy nepBofi h Bropofi njiacraHaMH, no KpafiHefi Mepe Ha oahoh 
H3 KoropMx pacnojioaceHbi aneKTpoAH h nojwpjoarop, cmiHHaiomHHCH tcm, to) no KpanneH 
Mepe oahh nojinproarop BhmojmeH b bhjxc no Kpaimefi Mepe oahoh rmeHKH hjih miacTHHH, 
Ha Koropyio HaHeceHbi cpeacrao ajih npeo6pa30BaHH* BxoAffmero HenojwprcoBaHHoro cBera 
bo MHOxcecrBO OAHHaKOBbix cbctobwx nyHKOB, nojwproyiomee cpeAcrao jyw pa3AejieHHH 
HenojiHpH30BaHHMx cBerroBbix nynKOB Ha nojrapfooBaHH&ie npotoziHmHe h orpa»ceHHue 
CBeroBMe nyron, HMdonme pa3Hne nojwproauHH, coAepxamee no KpaiweH Mepe oahh 
OTyJiyHenpejiOMJMionxHH amooTponHo norjiomaionmH cjioh, HMesonpiH no KpafiHefi Mepe 
oahh noKa3arejn> npenoMJienHa, BospacraioimiH npH yBejmneHHH ajihhu bojihli 
nojiapH3yeMoro CBera, hjih AByjiyHenpejioMjraiomHH cjioh c iioctohhhmmh no Tojnmme cjio* 
HanpaBjieHHHMH oimrcecKHx ocefi hjih AByjiyHenpenoMJcnonurii cjioh c HanpaBjiemiHMH 
onTHnecKHx ocefi, MeHHiomHMHCH no TOJnmfHe cjioa no onpeA&neHHOMy 3aicoHy, h cpeAcraa 
Ana H3MeHeHHH nojwproaijHH h HanpaBjieraix orpaaeeHHwx ot nojixproyioiAero cpeacraa 
CBeroBbix nyHKOB. 

71. %HAKOKpHCTajUIH*ieC!CHH HHAHKaTOpHMH 3JieM£HT DO EL 70, OTJIHHaiOIUHHCH TCM, TO) 

cpencrBO aim H3MeHeHHH nojiHpH3auHH h HanpaBjieHHH crrpaxeHHLix cbctobwx nyrooB, 
coAepxcHT cemxHOHHpoBaHHoe MerajuranecKoe 3epKajio. 

72. IKHAKOKpHcrajijiH-iecKHH HH/iHicaTopHbiH 3jieMeHT no jno6oMy id nymcroB 70-71, 
orjnnaiomHHCH tcm, to> nojraproyiomee cpeACTBo BmnonaeT no KpaibieH Mepe oahh 
AByjiy^enpejiOMjwiomHH araooTponHo norjiomasonom cjioh hjih AByjiynenpejioMjiaiomHH 
cjioh c nocroHHHMMH no TOJimHHe cjiofl HanpaBJieHHHMH onTHMecKHx ocefi, a nepeA 
ceKUHOHHpOBaHHMM MerajumnecKHM 3epKajiOM coAepaorr HeTBepn>BOJiHOByio miacraHKy. 

73. ^KHAKOKpHcrajuiHHeciCHH hhahkhtophi>ih 3JieMe*rr no jno6oMy H3 nyHKTOB 70-71, 
orjiHHaiomHHCH TeM, to) b KEHecTBe no KpafiHefi Mepe OAHoro AByjiynenpejiOMjiHiomero cnoa 
c HanpaBjieHHSMH oimniecKHx ocefi, MeHHiomHMHCJi no TOjnuHHe cjkwj no onpeAeneHHOMy 
3aKOHy, nojwpH3yiomee cpeACTBO coAepxcm- no KpafiHefi Mepe oahh cjioh xojiecrepHHecKoro 
^cHAKoro KpHcrajuia. 

74. ^KHAKOKpHcrajUHHecKHH HHAHKaTopubiH 3JieMetrr no n.73, orjnmiomHHCH TeM, to) 
no KpafiHefi Mepe oahh cjioh xojiecrepHHecKoro hchakoto KpHcrajuia rarxrroBjieH H3 
nojiHMepHoro xojiecrepHHecKoro acHAKoro KpHcrajma. 

75. ^HAKOKpHCTaJUlHHeCKHH HHAHKSlTOpHMH 3JieM£HT HO JIK)60My H3 nyHKTOB 73-74, 

OTjmHaiomHHCH TeM, to) no KpafiHefi Mepe oahh cjioh xojiecrepmecKoro hchakofo KpHcrajuia 
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HMeer no tojuuhhc rpaoHeirr iuara xojiecrepHHecKofi cimpajm h, b pe3yjn>rare, 
cneKipanbHyK) mnpHHy nojiocu cejieKTHBHoro orpasceHHJi csera He MeHee 100 HaHOMerpoB. 

76. ^KHaKOKpHCTaimHiecicHH muuncaTopHUH auieMeirr no n,73, OTjiHHaiODXHHca TeM, hto 
coaepxiiT no KpaftHeii Mepe rpn cnox xojiecrepmrecKHX hchakhx KpHcrajuios, HMeiomHx 
nojiocu cejieKTHBHoro orpasKeHH* CBera b Tpex paanHHHhzx cneKTpajibHwx AHana30Hax. 

77. ^CnAKOicpHcrajiJiHHecKHH HitUHKaTopHUH ajieMeirr no jno6oMy H3 nymrroB 70-71, 
OTjimaiomHHCH TeM, tto cpeacrBO jxjih npeo6pa30BaHHa Bxojwmero HenojwprooBaHHoro 
CBera BwnojraeHO b B«me chctcmw Mrapojuoc hjih MHicponpn3M, (fcicycHpyioinHx 
Bbixojurame ro hhx CBCTOBwe nyncH BHyrpt nojiffpH3aropa. 

78. ^KimKoicpHcrajiJiHHecicHH HHAHKaTopubiH 3JieMemr no n.77, cmimaiomHHca TeM, hto 
CHcreMa MHKpojmra BMnojmeHa b bw nojioxarrejibHfcix mumnapHHecKHX MHKpojmro, 
iiojihoctmo noicpbiBaioiimx noBepxHocn, nojrapH3aropa, 

79. ^KnuxKoiqpHCTaiiJiH^ecKHH HHflmcaTopHUH aneMeHT no n.71, OTjiHHaionpiHCH TeM, to) 
Ha nepBofi noBepxHocra njiemcH hjih miacTHHti nojiaproarrop co^epjKHT CHcreMy MroepojiHro 
h ceKimoHHpoBaHHoe MerajumnecKoe 3epKano, oimraecKH coBMemeHHoe c Ha3BaimoH 

CHCTCMOH MHKpOJXHKS^ a Ha BTOpOH HOBepXHOCTH ILHeHKH HJIH ILJiaCTHHM - no KpaHHeH Mepe 

ojum cjioh xojiecrepHHecKoro xqgKoro KpHcrajina. 

80. ^KHAKOKpHcraiuiHHecKMH RHAHKaTopHbiH ajieMem- no n.71, orjimaiomHHCH tcm, tto 
Ha nepBOH noBepxHocra iluchkh hjih imacraHw nojwpH3arop cojiepxarr CHcreMy MHKpojmro, 
ceKiiHOHHpOBaHHoe MerajuiHHecKoe 3epicajio, oirrmecKH coBMemeHHoe c Ha3BaHHoii chctcmoh 

MHKpOJMH3, H HeTBCpTbBOJIHOByK) ItJiaCTHHKy, a Ha BTOpOH nOBCpXHOCTH HOJIHpHOaTOp 

coflep^cHT no FtpaHHefi Mepe oahh AByJiynenpenoMJiHiomHH aHrooTponHo noraomaiomHH cjioh 
hjih AByjiyHenpejioMjiHiomHH cjioh c iioctohhhlimh no TOJimHHe cjioh HanpaBjieaHHMH 
onxHHecKHx ocefi. 

81. }KHAK01CpHCTaJlJlH I ieClCHH HH/IHKaTOpHblH 3JICMCHT no IL71, OTJIHHaiOmHHCX TeM, TO) 

na nepBOH noBepxHOCTH mieHKH hjih iuiacrHHbi nojinproarop coaepacjrr ceKimoHHpoBaHHoe 
MerajuiHHecKoe 3epicajio, a Ha Bropofi noBepxHocra njiemcH hjih iuiacrHHbi HaHeceHw nocne- 
AOBarejibHO CHcreMa mhkpojddg, onrriHecKH coBMememiaH c cckiihhmh Merrajunnecitoro 
3epKana, h no KpaHHen Mepe o#hh cjioh xojiecrepinecKoro xouacoro KpHcrajijia. 

82. ^H/iKoiq)HCTajiJiHHecKHH HHAHKaTopnuH ajieMetrr no n.71, orjnnaiomHHCA TeM, tto 
Ha nepBoii noBepxHOCTH mieHKH hjih ruiacraHM nojwproarop coaepacHr ceKimoHHpoBaHHoe 
MerajuiHHecKoe 3epxajio h HerBeprbBOJiHOByio miacTHHiey, a Ha BropoH noBepxHOCTH imeHKH 
hjih iuiacTHHH HaHeceHbi nocjienoBarejibHO CHcreMa mhkpojihio, oimraecKH coBMemeHHaa c 
ceiaiHHMH MerajuiHHecKoro 3epicajia, h no KpaimeH Mepe ojihh jxayjiyHenpenoMjunoimiH 
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ajncoTpoiiHo norjiomaiomHH cjioh hjih AByjiynenpejiOMjiHioiiiHH cjioh c iioctohhhumh no 
TommiHe cjioh HanpaaneHUXMH outhhcckhx oceft. 

83. ^CHAKOKpHCraJUlHieCKHH HHAHKaTOpHblH 3JieMeHT no n.71, OTJIHHaiOmHHCH TeM, TO) 

nojiHpH3arop cojiepscHT no KpaibieH Mepe me jiaMHHHpoBaHHwe ruieHKH hjih iuiacraHN, Ha 
BHeniHefi noBepxHocra nepBoii iijichkh hjih ruiacTHHbi HaHeceHa nepBaa cncreMa MHKpojrara, 
Ha BHyrpeHHeH noBepxHOCTH nepBoii hjih btopoh ruieHKH hjih njiacTHHbi HaHeceHO 
ceKimoHHpoBaHHoe MerajuiHHecKoe 3epKajio, a Ha BHeraHeii noBepxHocra BTopoft ruieHKH huh 
njiacTHHbi AonojiHHTenbHO HaHecem>i Bropan cncreMa MHKpojmra, onnreeciai coBMemeHHaa c 
ceximsMH MerajunHHecKoro 3epKajia h c nepBoii chctcmoh MHKpojmro, h no KpaHHeii Mepe 
ojuih cjioh xojiecrepHHecKoro xo^Kon) KpHcrajuia. 

84. 2KHAKOKpHCTaJIJIH<ieCKHH HHAHKaTOpHblH 3JICMCHT HO H.71, OTJIHHaiOiqHHCH TeM, TO) 

nojwproarop coaepxnrr no KpaHHeii Mepe ABe jiaMHimpoBaHHue ruieHKH hjih miacnraH, Ha 
BHeuiHeH noBepxHOCTH nepBoii iuiemcH hjih njiacTHHw HaHeceHa nepBaa cncreMa MHKpojniro, 
Ha BHyrpeHHeH noBepxHocra, nepBoii hjih btopoh ruieHKH hjih miacTHHti HaHeceHbi 
ceKimoHHpoBaHHoe MerajumHecKoe 3epKajio h HerBeprrbBOjmoBas rmacraHKa, Ha BHenmeii 
noBepxHocro btopoh hjichkh hjih njiacnmbi AonojiHHTejn>Ho HaHecem>i BTopaa CHCTCMa 
MHKpojiHH3, onrHHecKH coBMememiaH c ceidXHHMH MexaJunrcecKon) 3epKajia h c nepBOH 
cHcreMOH mhkpojihhs, h no KpaHHeii Mepe owm OTyJiyHenpejiOMjwiomHH aHrooTpoirao 
norjiomaionmH cjioh hjih ABynynenpejioMjiflioimiH cjioh c hoctohhh&imh no TOjmtHHe cjioh 
HanpaBJieHMMH orrrmtecKHx oceii. 

85. ^KHOKOECpHCTaJLIlHHeCKHH HHAHKATOpHblH BJICMCHT nO n.71, OTJUTOUOmHHCH TCM, TO) 

nojwproarop coaep:scHT no KpaHHefi Mepe nse JiaMHHHpoBaHHwe iuichkh hjih luiacrHHM, Ha 
BHeuiHeH noBepxHocra nepBofi ruieHKH hjih iuiacTHHM HaHeceHa CHcreMa MHicponpmM, Ha 
BHyrpeHHeH noBepxHocra nepBoii hjih Bropon nnemcH hjih luiacraHbi HaHeceso 
ceKixHOHHpoBaHHoe MerajumnecKoe 3epKajio, oirrmecKH coBMemeHHoe c chctcmoh 
MHKponpH3M, Ha BHenmeii noBepxHO cth BTopofi iijieHKH hjih miacTHHH HaHeceH no KpaHHeii 
Mepe ooth cjioh xojiecrepHHecKoro acmucoro KpncTajuia. 

86. ^H4KOKpHcrajuiH«ieciCHH HHjjHicaTopHbiH 3jieMeHT no n.71, OTjnpiaiomHHCfl TeM, to> 
nojiHpH3arrop coflepaarr no KpaHHeii Mepe jjBe JiaMHHHpo BaHHue ruieHKH hjih njiacroHbi, Ha 
BHemHefi noBepxHOCTH nepBOH ruieHKH hjih njiacTHHbi HaHeceHa cncreMa MHKponpH3M, na 
BHyrpeHHeH noBepxHocra nepBoii ruieHKH hjih iuiacTHHM nocjieflOBarejibHo HaHecem>i 
ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio, oimiHecKH coBMememroe c chctcmoh 
MHKponpioM, h HeTBepn>BOJiHOBaH ruiacTHHxa, Ha BHenmen noBepxHOCTH btopoh ruieHKH hjih 
njiacroHbi HaHeceH no KpaHHeii Mepe oahh OByjiyHenpejioMjuiioiiiHH amnoTpoimo 
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norjiomaiomHH cjioh hjih OTyJiyHenpejioMJunonraH cjioh c iioctohhhwmh no tojuuhhc cjioh 
HanpaBJiemifiMH oirrmecKHX ocefi. 

87. 3KHAKOKpRCraJUIH<ieClCHH HHAHKaTOpHblH 3J1CMCHT DO JIK>60My H3 nyHKTOB 60-65, 70, 

71, 80, 82, 84, 86, otjihtoioiiuihch TeM, hto no KpaibieH Mepe oahh nojinpiBarop coaepxorr no 
KpaibieH Mepe ojxbh AByjiynenpejioMJuoonaiH aHR3orponHo noniomaiomHH cjioh HMeer no 
KpaibieH Mepe oohh noKa3arejxi> npejiOMJieHHH, npHMo nponopuHOHajn>HMH mome bojihbi 
nojwproyeMoro CBera. 

88. ]KiviKOKpHCTanjiH«iecKHH HH/imcaTopHWH 3JieMeirr no JiK)6oMy H3 nyHKTOB 60-65, 70, 
71, 80, 82, 84, 86, orjnraaiomHHCH TeM, hto no KpaibieH Mepe oahh jjByjiyqenpejiOMJiHionjHH 
aHTOOTpoimo nootomaiomHH cjioh no KpaibieH Mepe ojmoro nojinpfoaropa HMeer TOjmmHy, 
npn KoropoH peajnoyercH HHTep^epeHimoHHbiH aKcrpeMyM Ha Buxoae nojinpfoaropa no 
KpaibieH Mepe juih oohoh jnraeibfo nojwpH30BaHHOH KOMnoHeHTbi cBera 

89. XCnAKOKpHCTajiJiHHecKHH HHAHKaTopHbiii ajieMem- no il88, OTJiHHaiomHHCH TeM, *rro 
Tojnmma no KpaHHen Mepe ozmoro AByjiynenpejiOMjiHiomero aHH3orponHo norjiomaiomero 
cjioh y^OBJierBopxeT ycjiOBjco nojiynemiH Ha Buxo^e nojinproaropa HHTep^epeHUHOimoro 
MHHHMyMa ana oahoh JiHHeHHO-nojiflpH30BaHHOH KOMnoHeHTbi CBera h HHTep4>epeHimoH- 
Horo MaKCHMyMa huh flpyrofi oproroHajn>HOH jraHeibio nojixpH30BaHHon KOMnoHeHrw CBera. 

90. ^KH^KOicpHcrajiJiHHecKHH hhahk2tophi>ih soientem- no jno6oMy m nyHKTOB 60-65, 70, 
71, 80, 82, 84, 86, OTJiHHaiomHHCH TeM, hto no KpaibieH Mepe oohh nojinproarop coflepaarr no 
KpaibieH Mepe flBa cjioh no KpaibieH Mepe ojxbh H3 Koropux flByjiynenpejiOMjiHioiuHH 
aHH3orponHO noraomaiomHH cjioh, a flpyroii cjioh onroHecKH roorponHUH, noKa3arejn» 
npejiOMJieHHH Koroporo coBnaoaer hjih MaKCHMajn>HO 6jih30k c ojxhhm H3 noKa3aTejieii 
AByjiyHenpejioMJiHiomen) cjioh. 

91. %vucoKpHcrajijiH<iecKHH HHAHxaTopHbiH ajieMeHT no jno6oMy H3 nyHKTOB 60-65, 70, 
71, 80, 82, 84, 86, OTJiHHaiomHHCH TeM, hto no KpaibieH Mepe owm nojwproarrop cogepxarr no 
KpaibieH Mepe ABa AByjiynenpejioMJWiomHx cjioh no KpaibieH Mepe oahh h3 Koropux 
HBjraerrcH aHH30Tporaio norjiomaioniHM, oahh noKa3arejn> npenoMJiemui Koroporo coBnaoaer 
hjih MaKCHMajibHO 6jih30K c o#hhm H3 noKa3arejieH OTyjiynenpejiOMjunomero cjioh, a Bropbie 
noKa3arejiH npejiOMjiemw flByjiynenpejiOMjiHiomero cjioh h flByjiynenpejiOMjiHiomero 
aHH30Tpoinio norjiomaiomero cjioh crnniHaioTCH Meacay co6oh. 

92. ^KHZIKOKpHCTajIJIHHeCICHH HHAHKaTOpHMH 3JI€MGHT no JIK>6oMy H3 nyHKTOB 49-51, 60- 

65, 70, 71, 80, 82, 84, 86, orjiHHaio iijhhch tcm, hto no KpaibieH Mepe ooth m nojinpicaTOpoB 
flonojiHHTejn>Ho co^epacHT opneHTHpyiomHH cjioh, kotopuh a))opMHpoBaH ro 
HeopraHHHecKHX MarepnanoB hjih ocHOBe nojniMepHbix MarrepnajiOB. 
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93. ^KaqKOKpHCTajuiHHecKHH HHAHKaropHbiH 3JicMefrr no jno6oMy H3 nyHKTOB 49-51, 60- 
65, 70, 71, 80, 82, 84, 86, OTjmHaiomHHCfl TeM, hto no KpaimeH Mepe ojqsh 
AByjiyHenpejioMJiHiomHH afODOTpoimo nonnomaiomHH cjioh no KpaihieH Mepe owro 
nojraproaropa c$opMHpoBaH: 

- H3 no KpaimeH Mepe oahoh opraHHHecKOH cojih flHxpoHHHoro aHHOHHoro Kpacnrrejui o6men 
4>opMyjiw: {XpoMoreHj-pCOTVf*)^ me XpoMoreH - xpoMocfmpHaa CHcreMa KpacHTejia; X = 
CO, SOj, OSO2, OPCXOTVT); M « RRMI2; RR'R"NH; RR'R M R A N~ RR*R"R A P npn: R, R*, R tt , 
R A = CH3, CIC2H4, CjH^C^Hij C4H9, C6H5CH2, 3aMemeHHMH fyemui wsa rerepoapHji; YH- 
(CHj-CH2Y) II1 -CH2CH2 > Y = O mm NH, m=0-5 ; N-ajiKHjnmpHjiHHHH KaraoH, N- 
ajnouxxHHOJiHHnH KaraoH, N-3jikhjihmh 1 z3^30jihhhh KarooH, N-ajiKHjrnia30JiHHHH KarrHOH h 
T.n.; n = 1-7; 

- huh H3 no KpaHHCH Mepe oahoh HecHMMerpiraioH cMemaHHofi cojih flHxpoHHHoro 
aHHOHHoro KpacHT&nx c pa3HWMH KamoHaMH o6meii (fropMyjiw: 

(Mi+OTt*-)* [M, + 0*X'-(CH2)p-Z-I g pCpoMoren} [-Zn(CH 2 )p-XOTVr]r (-XOTVI^, rjs>t: 
XpoMoren - xpoMO^opHaa CHcreMa KpacnrejiH; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; 
p=l - 10;f=0-9;g = 0-9;n = 0-9 > m = 0.9,n + f = 1-10; m + g = 1-10; X, X' = CO, SO2, 
OS02, PO(0"M*); M * Mi, M, Mi = H; HeopraHmecKHH raraoH rana NH4, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co h T.a; opramnecKHH KarnoH rana RNH 3 , RR f NH2i RRTVNH; 
RRH M R*N; RRTTR*P roe R, R', R", R* = anraui hjih 3aMemeHHUH ajncHJi, nma CH 3 , CIC2H4, 
HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, 3aMemeHHbii< ({jeroui huh rerepoapHji, YH-(CH2- 
CH 2 Y)k-CH2CH2-, Y = O hjih NH, k=0-10; rerepoapoMarrHHecKHH KaraoH -rana N- 

aJDCHJnnipHAHHHH, N-aiZKHJIXHHOJIHHHS, N-ajXKHJtHMimaSOJIHHHS, N-aHKHJlTHa30JIHHHfl h T.n.; 

- hjih H3 no KpaHHCH Mepe o,zmoro accoimara zmxpoHraoro aHHOHHoro Kpacnrena c 

nOBepXHOCTHO-aKTHBHMM K3THOHOM h/hJIH EM(|)OTepHBIM nOBepXHOCTHO-aKTHBHMM 

Ben^ecTBOM o6mefi <}>opMyjifci: 

(NfOTC-)* [MTOT-fCHiVH {XpoMoren} [Z^C^VXOTIABlr (XOHAB)„, r W : 
XpoMoreH - xpoMO<j)opHafl cncreMa KpacKrejra; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; 
p=l- 10;f=0-4;g = 0-9;n = 0-4,m = 0-9,n + f - l-4;m + g = 0-9; X^X^CO, S0 2 , OSO2, 
POCffNT); M =H; HeopramnecKHH KaraoH THna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co 
h T.n.; opraHHHecKHfi rarraoH rana RNH3, RR r NH 2 ; RRTTNH; RRTt"R*N; RR'R tt R*P me R, 
R\ R tt , R* = ajncHJi hjih 3aManeHm>iH ajncHJi, nma CH 3> CIC2H4, HOC2H4, C 2 H 5 - C10H21, 
C6H 5 CH 2 , 3aMemeHHUH (J)eHHJi hjih rerepoapHji, YH-{CH2-CH2YVCH2CH2-, Y = O hjih NH, 
k=0-10; rerepoapoMarHHecKHH k3thoh nma N-ajiKHjinHpHAHHHH, N-8jixhjixhhojihhhh, N- 
ajiKHjiHMHZia30jiHHHH, N-ajiKHjmia30JiHHHH h T.n.; KTLAIT; DAB = KTIAB~, K > IIAB*, 
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AmTIAB, rae: KHAB T h K*IIAB + - noBepxHOCTHo-aKTHBHbte KaraoHU, AmIIAB - 
aM(J)orcpHoe noBepxHOCTHo-aicTHBHoe BemecrBo; 

- huh H3 no Kpaimefi Mepe oflnoro accomiara OTxpoHHHoro KarHOHHoro Kpacirrejw c 

nOBepXHOCTHO-aKTHBHWM 3HHOHOM H/HJIH SM(|)OTCpHMM nOBepXHOCTHOaKTHBHMM BemeCTBOM 

o6meii 4>opMyjibi: (IVfOTC-^ [JVfXyX'-(CH 2 )p-Zn] g {XpoMoren*} DAB rae: XpoMoreH - 
xpOMO^opHaa cHCTCMa KpacHTCJin; Z = SOjNH, S0 2 , CONH, CO, O, S, NH, CH 2 ; p = 1 - 10; 
g = 0 - 1; m = 0 -1; m + g = 1; X = CO, SO2, OSO2, PO(OT^T); M = H; HeopniHmecKHH 
kbthoh nraa NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h t.d.; opraHHHecKHH KaraoH rana 
RNH 3 , RRTMH2; RRTTNH; RR'R"R*N; RRT^R'P rae R, R', R\ R* = ajnaui huh 
3aMemeHm,iH ajnaui, rana CH 3 , CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, 3aMemeHHufi 
4>eHHji hjih rerepoapHji, YH-(CH2-CH 2 Y)k-CH2CH2, Y = O huh NH, k=0- 1 0; 
rerepoapoMarraHecKHH KarraoH nma N-ajncHjmHpH£HHHa, N-anKHUXHHOjmHHs, N- 

ajIKHJIHMHaa30JIHHHft, N-ajIKHJITHa30JIHHHfl H T.n.; KI1AB + (nOBepXHOCTHO aKTHBHMH KarooH); 

BAB = AIIAB", AmTIAB, nee: ATIAB" - no BepxHO CTHo-aKTHBHwfi aHHOH, AmIIAB - 
aM^orepHoe noBepxHocrno-aKTHBHoe Bemecrso; 

- hjih H3 no KpafiHefi Mepe ootoid accoimaxa flnxpoHHHoro KarnoHHoro Kpacjrrejw c 

nOBepXHOCTHO-aKTHBHMM 3HHOHOM H/HJIH aM(f)OTepm>IM nOBepXHOCTHO-aKTHBHMM BemeCTBOM 

o6mefi (|>opMyjn>i: {XpoMoreH}-[ZKCH 2 )p - X* RR'R" IIABk me: XpoMoren - 
xpoMO(t>opHaH cHCTOMa KpaarreiiH; Z = SO2NH, SO2, CONH, CO, O, S, NH, CH 2 ; p = 1-10; X 
= N, P; R, R*, R" = ajKHn hjih 3aMemeHHMH ajncnji, rana CH 3 , CIC2H4, HOC2H4, C2H 5 ,C3H7; 
HAB = AIIAB", AmIIAB, rae: AIIAB" - noBepxHOcroo aKTHBHufi 3hhoh, AmIIAB - 
aM(|)OTepHoe noBepxHOCTHO-axniBHoe BemecrBo; n = 1-4; 

- hjih H3 no KpaimeH Mepe oohofo HepacTBopHMoro b bow OTxpoHHHoro KpacHTejra h/hjih 
nHTMenra, He coaepxavero HOHHoreHHwe hjdi rHApo^Hjn^Hbie rpymra; 

hjeh H3 no KpaHHefi Mepe o#Horo raoKOMOJieKyjMpHoro TepMonrponHoro 
)KHOKOKpHcrajijmHecKoro Bemecraa, npeacraBJwiomero co6ofi ahxpohhhuh KpacHTejiB hjih 
coaepxaiUHH b KanecrBe KOMnoHenrbi JKHffKOKpHcrajuiHHecKHH h/hjih 
He2KH£KOKpHCTaJUIHHeCKHH OTXpOHHHHH KpacHTejit, 3acreKjioBaHHoro TeM HJIH hhum 

cnoco6oM, HanpHMep, nocjieayiomHM nocne HaHecemw cnoa oTBep^meHHeM 
yjn>Tpa(J)HOJierroBMM H3JiyneHHeM; 

- hjih H3 no KpaHHefi Mepe oohofo HesKHjtKOKpHcrajiJiHHecKoro nojiHMepHoro Marepnajia c 
peryjiHpyeMOH creneHbio nmpo<j)HJibHOCTH, OKpameHHoro ohxpohhhlim KpacnreneM h/hjih 
coeoHHeHHHMH Hoaa; 
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- hjih H3 no RpaHHeH Mepe ojmoro nojiHMepHoro TepMorponHoro xeqnKOKpHcrajuDFiecKoro 
h/huh HescHflKOKpHCTajuiHHecKoro BemecrBa, coaeprcamero pacrBopeHHbie b Macce h/huh 
xHMHHecKH CBraaHHbie c nojmMepHOH qenuo AHxpoHHHue KpacHTejra; 

- hjih H3 no KpaHHefi Mepe ojmoro OTxpoHrooro Kpacurejia, cnoco6Horo k o6pa30BaHmo 
jiHOTponHofi acmacoKpHcrajuniqecKOH <J)a3bi; 

- hjih H3 no KpaHHeii Mepe o;moro wxpoHHHoro KpacHTejw nojiHMepHoro crpoeHHH; 

- huh K3 no KpaHHeii Mepe oahofo BOflopacxBopHMoro opraHmecKoro KpacnrejiH, cnoco6Horo 
k o6pa30&aHHK> cra6Hm>HOH jmorpomioH ^KHAKOKpHcrajiJiHHecKOH <|>a3bi, o6meif <J>opMyjibi: 
{XpoMoren} (SQ*M)» me: XpoMoreH - xpOMO((K)pHaH cHcre&fa Kpacnrera; M - H*, 
HeopraHmecKHH k3thoh; 

- hjih H3 hx CMecefi. 

94. 2KHOJCOKpHCTajIJIH*ieeiCHH HHAHICaTOpHblH ajlCMCHT no n.93, OTOHHaiOIUHHCH TCM, TTO 

no ftpaifHeH Mepe orhh hhxpohhhmh Kpacicrejib hjih rarMeHT Bbi6paH H3 p*aa KpacHTejieii, 
cnoco6HMX k o6pa30BaHHK> jiHorpoiiHOH xcHWOKpHcrajumqecKOH fyzsu hjih h3 pjma 
KpacHTenen, ciioco6hmx k o6pa30BaHHK> cra6Hjn>HOH jmorpoiraoH ^caffKOKpHcrajuimecKOH 
4>a3bi; hjih H3 pwa jnoMHHeciieHTHbix KpacHTejieii; hjih H3 KJiacca npuMux KpacHTejieii; huh 83 
KJiacca aKTHBHLix BcpacHreneH; huh H3 KJiacca khcjiothmx KpacHTejieii; hjih H3 pnaa 
cyjn>4)OKHCJioT nojrauHKJiHHecKHX KpacHreneH; hjih H3 pa3paoa nonHMCTHHOBtix, 
UHaHHHOBwx, reMHiufaHHHOBHx KpacHTejieii; hjih K3 pa3pwa apHjiKapGoHHeBux KpacHrejiefi; 
hjih H3 pa3pgna rerepouHKjiHHecKHx npoiQBOflHbix jw- h TpnapHJiMeraHOB, huh 

THOIIHpaHHHOBUTC, IHipOHHHOBblX, aKpHUHHOBMX, OKCa3HHOBUX, THaSHHOBbDC, KCaHTeHOBMX, 

a3HHOBMx KpacHrejieH; hjih m pnna Ky6oBMx KpacHTenefi; hjih H3 pwa jmcnepcHbix 
KpacHrejien; huh ro pnzta ampaxHHOHOBbix Kpaorrejieii; hjih H3 puma imzjHroHEHHx 
KpacHTejieii; hjih H3 pjwa moho- hjih nojina30coeAHHeHHH; hjih H3 pnoa nepHHOHOBtix 
KpacHTejieS; huh H3 proa nojmmccjiHHecKHx coewHeHHH; hjih m p*oa rerepomiKJiHHecKHx 
npoH3BOAHbix ampoHa; hjih H3 paaa MerajuioKOMiuieKCHWx coeaHHemrii; huh H3 pwa 
apoMaTHHecKHx rerepouHKUHHecKHx coejiHHeHHH hjih H3 hx CMecefi. 

95. ^CHAKOKpHcranjiH^ecicHii hhahksitophmh iwieMeirr no jno6oMy H3 nymcroB 49-51, 60- 
65, 70, 71, 80, 82, 84, 86, orjnmaiomHHCfl tcm, hto no KpaHHeii Mepe ohhh 
OTyjiyHenpejioMjiHiomHH amBonpoiiHO norjiomaiommi cjioh no KpaibieH Mepe ojcsoro 
nojwproaropa aonojimrrejibHO coaepxarr MoaH<t>HKarrop, b KaHecrae Konroporo ncnonbsyionr 
nmpo(J)Hjn>HMe hjih nmpo<j)o6Hwe nojiHMepbi pa3JiHHHoro THna, BmnoHaa 
)KHHKOKpHcrajuiHHecKHe, KpeMHHHopramiHecKHe; h/hjih miacTH^HKaropu h Jiaicn, BKjuoHaa 
KpeMHHHopraHHHecKHe, h/hjih HenoHoreHHHe noBepxHOCTHo-aicrHBHue Bemecraa. 
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[ j nocneaytomKc jcoKyMCsroi yuaramtJ b npctaojncenjui rpa$bi C | | ^»wMWi o naretrrax-aHaaorai yxasaHu b npHooxesBH 



* OcoGue Karrcropm ccmbotonx ADxyMorroBc T 6onee noazmHH nvtywan. ony&iHKosaHHUH nocne Aara 
A" ADxyMCHT, onpea cmu u tiuiH ooaiHfi yposem tcxkhidi npaopurrra » DpMBcncBBUH ana noBHMauBa imoopemiBS 

"E" 6onee paHHRM AOKyuarr, ho ony^mucoaaHHuii ua narry *X* AOKyucHT, mtoomiiu nan6onee ojxhskoc omomeBBe k npcaucry 

McauryBapon»OH nana«ui asm nocne nee nowcxa, nopotauiHB sosicniy n f «» f >|» ■ « ■ gwvrroa ypoeeta 

"O" AoxyMCHT, OTHOcsuMHca k ycraOMy pacKpunno, axcnoHH- "Y" jtoxyueuT, nopoiaimm taooperaTemaoiH ypoBcub b cotc- 

pOBaHHJO B TJL TaHHH C QSHHlf HJIU BeCKOJIMCHMH flOKyUCHTaMH TOH Xe 

T AOKyneoT, opy6nHroBaimHH ao Aarw MejwyHapQOBOH no- Kareropmi 

aa«i. ho nocne jarai B^npaminwmoro npHOpmtTa "&" goxyHCBT. sansnoassmai naTe«TOM-aHanoroM 



flara jieHCTBHTejibHoro 3aBepmeHHs uezj^yBapoinioro ik 
03 Mapra 1999 (03.03.99) 



lOHCKapXara ornpaBXH Hacroamero cmera o MeauryHapQimovi 
noHote 17 Mapra 1999 (17.03.99) 



HaHMeBOBaBHe n aspec MeamyHapooHoro noHCKOsoro opraaa: 
OcaepanhHHH HKcmryr npoMumnesHoii 

C06CTB£HBOCTH 

PoccHa, 121858, Moocsa, EepenoBcxafl Ha6., 30-1 
Pare: 243-3337, TejieraHn; 114818 npflAIA 



YnonHOMOHeHHoe jihuo: 

EjVHHpCHSeJDCO 

Tened>OH Jfe (095)240-5888 



Otopua PCT/1S A/210 (BTopoH jihct) (mem 1992) 



